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Li-DRIFTED GE DETECTORS 
The computer p r o g r a m for the p rocess ing of gamma ray spec t r a 
obtained by Ge(Li) de t ec to r s , which was set up in this l abora tory in 
I966 has been completely rev i sed and rewr i t t en to follow the con-
tinuous development of the analyt ical ins t rumenta t ion . 
This new p r o g r a m , cal led GRETEL, is in use now for some years , 
for the routine batchwise p rocess ing of s p e c t r o m e t r i c data. It a lso 
ope ra t e s , with minor modif icat ions, within the f ramework of a t e l e -
(2) p rocess ing sys tem sha red among seve ra l l abora to r i e s . 
The counting equipment consis ts of a 4096 channel ana lyse r for high 
resolut ion spec t rome t ry with Ge(Li) de t ec to r s , equipped with sample 
changers to allow the automated acquisi t ion of data from success ive 
spec imens . The raw spec t rome t r i c data a r e col lected on punched tapes 
which a r e then p roces sed at the Scientific Information P r o c e s s i n g Center , 
by an IBM 370/165 computer . 
The scheme of the GRETEL p r o g r a m is the following: an energy ca l i -
bra t ion source is counted as the f i rs t spec t rum of the s e r i e s , then the 
unknown neutron act ivated samples a r e success ive ly counted. 
(3) 
The analys is is c a r r i e d out by the single compara to r method . I r r a -
diation and decay t i m e s , weight of samples and neutron flux a r e manually 
ass igned by the opera to r by means of punched c a r d s . 
Peaks in the gamma spec t rum a r e sea rched , identified and m e a s u r e d 
by following the ins t ruct ions of specia l "or ien ted" l i b r a r i e s which a r e 
p r epa red for each pa r t i cu la r problem. 
These l i b r a r i e s a r e p repa red by the analyst himself who takes into a c -
count the var ious in te r fe rences which can be expected for that pa r t i cu la r 
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kind of spec imen, and in t roduces a l l the control features that he 
might e s t ima te n e c e s s a r y to obtain the highest re l iabi l i ty . 
Table I shows a typical l i b r a ry for the de terminat ion of t r a c e e l e ­
ments giving r i s e to long­lived rad io i so topes . The n e c e s s a r y data for 
the p repa ra t ion of l i b r a r i e s a r e taken from a tabulation of gamma emit­
(4) ting rad ioe lements formed by (n,tf ) reac t ion . 
τ 
The computer rout ines which detect and evaluate peak a r e a s in the 
gamma spec t r a , pe r fo rm the following opera t ions : 
a) F i r s t , on the exper imenta l spec t rum a local smoothing using 5, 7 or 
(5) 9 points , is pe r formed . Given the content of the nth channel (c ), 
the corresponding smoothed value (s ) is r ep re sen ted by: 
s a f e + f , ( c , + c , J + f.,(c + c , ) + f (c Λ c J + η o n lv n­1 n + l ' 2V n­2 n+2' 3V n ­3 n+3y 
+ f.(c .+ c , .) 4V n ­4 n+4' 
s = s / F η η ' 
where f , f , f , f , f a r e the smoothing coefficients and F is the 
normal iz ing factor . These constants a r e calculated according to the 
number of points chosen for the operat ion. 
b) The smoothed spec t rum is then der ived following the formula 
s ι + s , 1 n­1 n+1 d n = ï 
where d is the der ived value of the content of the nth channel, η 
The shape of the der ived spec t rum is analyzed in each in te rva l c a l ­
culated from the FWHM, given in the "or iented l i b r a r y " and the 
TABLE 1 - EXAMPLE OF "ORIENTED LIBRARY" FOR LONG LIVED RADIOISOTOPES 
Radioisotope 





















3 . 0 
2 . 9 
3 . 1 
4 . 2 
4 . 1 
4 . 2 
3 . 0 
3 . 1 
2 . 5 
Decay Constant 
(minutes) 
1.85 χ IO" 6 
-4 1.01 χ 10 
1.01 χ ί ο " 4 
1.01 χ ί ο " 4 
2 . 4 9 7 χ 1 θ " 7 
2 . 4 9 7 χ 1 θ " 7 
5.98 χ 1 θ " 7 
5.98 χ 1θ" 7 
1.035 χ 1 θ ' 5 
Specific Activity ' 
(cpm) 
6.911 χ IO8 
5.761 χ I O 1 3 
9.274 χ 10 3 
14 1.13 χ 10 
2.612 χ ΙΟ7 
2.893 χ ΙΟ7 
4. 1 χ ΙΟ7 
5.683 χ 107 















( 1 ) 1 3 ? 
Calculated from i r r ad ia t ion of one ug of e lement in a t h e r m a l flux of 10 n / c m . sec at sa tura t ion and at 
decay t ime equal z e r o . ' 
s e a r c h of possible photopeaks is per formed. 
c) A f i rs t se lect ion of poss ible peaks is done by consider ing the change of 
sign of the der ivat ive from a positive value to a negative value. The 
zero point can be cons idered as the location of a peak. Two conditions 
mus t be sat isf ied at the same t ime : 
1. the absolute values of the max imum and the min imum of the der ivat ive 
mus t be l a r g e r than a confidence band suitably chosen. This avoids that 
s ta t i s t i ca l fluctuations a r e kept as analyt ical peaks . 
2. the ra t io between these two values mus t be l e s s or equal to 1.5. This 
avoids unsymmet r i ca l peaks being cons idered . 
d) In the ca ses in which the above desc r ibed two conditions a r e not fulfilled, 
a further examination of the shape of the der ivat ive is pe r formed to a s ­
ce r t a in if a double peak is p resen t in the cons idered in te rva l . 
e) F o r two success ive peaks to be cons idered as a doublet, two conditions 
should be sat isf ied: 
- the preceeding point 1, 
- the distance between the summit of each peak should be l ess than 
2. 5 χ FWHM. 
According to t e s t s pe r formed on the ra t ios between the maxima (AMAX) 
and the min ima (AMIN) of the der iva t ives , t h ree different cases a r e pos ­
s ib le . They a r e shown in F igu re 1. 
A. AMAX 1/AMIN 1 > 1. 5 AMAX 2 / A M I N 2 ^ 1 . 5 
Peak 1 is cons idered as belonging to a doublet, peak 2 is t r ea t ed as a 
single peak. 
B. AMAX 1/AMIN 1 > 1. 5 AMIN 2 / A M A X 2 > 1.5 
Both peaks 1 and 2 a r e t r ea ted as a doublet. 
C. AMIN l /AMAX 1 > 1. 5 AMAX 2/AMIN 2 ^ 1. 5 
Peak 1 is cons idered as a single peak, peak 2 is t r e a t e d as being a 
doublet. 
f) The a r e a S of a single photopeak having as l imi ts the channels η­k and n+k ' 
is de te rmined by the re la t ionship: 
n+k ' 
c , + c c \ η­k n+k ' ., , . , . S = ^ c n ­ -2 (k + k ' + l ) 
n=n­k 
and i ts s tandard deviation σ > by: 
s 
n + k ' + c n­k n+k ' 2 + : . n σ = 
s ΣΛ n=n­k 
g) The a r e a of a double peak is approximated by consider ing the left half of 
the f i rs t peak and the right half of the second peak as being s y m m e t r i c a l 
with respec t to the remaining port ions of each peak. Therefore , these 
halves a r e doubled to obtain the total a r e a . The background is sub t rac ted 
for each peak as shown in F ig . 2. Standard deviation is approximated by 
doubling the s tandard deviation calcula ted for each half of each peak of the 
doublet, by using the preceeding formula . 
All the preceding operat ions a r e pe r fo rmed by the subrout ines SMOOS, 
DERIV, P K F , SURF and SURF2. 
F r o m the computed a r e a s , the concentra t ion of stable e lement and the 
assoc ia te e r r o r a r e calculated by the subrout ine ANALYS, by cor rec t ing 
for decay, and using auxi l iary input data. 
In the case in which no peaks a r e found, in the in terva l indicated by the 
"or iented l i b r a ry" , the min imum counting ra t e s that could have had a photo­
peak to be detected over the exist ing background, a r e calculated by the sub­
ió) 
routine SENSITv '. 
Resul ts in pa r t s per mil l ion or sensi t ivi ty l imi ts for the e lements not d e ­
tec ted, a r e obtained in the form of digital l i s t s . Analog outputs can be ob­
- 8 -
(7) t amed on reques t on the CALCOMP unitv ' . These drawings allow an 
immedia te visual examinat ion of how the gamma spec t rum has been 
p r o c e s s e d : peaks found, energy ass igned, interpolat ion of data for 
background subtract ion, e t c . An example is given in F ig . 3. 
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APPENDIX 1 - Ins t ruct ions for the Use of the Computing P r o g r a m GRETEL 
1. IDENTIFICATION 
a) GRETEL, a computer p r o g r a m for quantitative analys is of t r a c e e l e -
ments from gamma spec t ra of neutron act ivated m a t e r i a l s , obtained 
with Ge(Li) de t ec to r s . 
b) G. GUZZI - August, 1973 
c) EURATOM J. C. R . , I spra - Applied Nuclear Chemis t ry Labora tory 
2. INSTRUMENTS, COMPUTERS AND CODE 
a) Ge(Li) d e t e c t o r s . Up to 4096 channels s p e c t r o m e t e r s with the output of 
data on punched paper t a p e s . 
b) IBM 370/165 
c) F o r t r a n IV level G 
3. USE AND COMPOSITION OF THE PROGRAM 
A) USE OF THE PROGRAM 
INPUT consis ts of: 
i) IME: one ca rd for the computation of decay t imes (in minutes) of 
the radioisotopes after i r r ad ia t ion in the r e a c t o r . 
FORMAT (1216) 
ii) LIBST: one ca rd indicating the number of peaks of the cal ibrat ion 
l i b r a r y . 
FORMAT (16) 
iii) One ca rd for each gamma peak of the ca l ibra t ion l i b r a r y . This 
c a r d contains: 
ELI : Symbol of the radioelement 
ENI : Energy in keV 
10 
ICAN : Channel in which the ca l ibra t ion peak falls 
INT : Interval for the s e a r c h of the ca l ibra t ion peak (in chan­
nels ) 
DECAY : Decay constant of the radioisotope to which the peak b e -
c 0 .693 . . longs (λ = ·, / m minutes) 
VALA : Specific activity for a ug sample i r r ad i a t ed in a t h e r m a l 
13 flux of 10 n e u t r o n / s q . cm. s e c . 
PESO : weight of the e lement in g r a m s 
FORMAT (A6, F 7 . 2 , 214, 2E10.4 , F12 . 8) 
iv) NLIB : One ca rd indicating the number of peaks of the "or iented 
analyt ical l i b r a r y " . 
FORMAT (16) 
v) One ca rd for each gamma peak of the above mentioned l i b r a r y . 
This ca rd contains: 
ELEM : Energy in keV 
FWT : Ful l width at half max imum in keV 
XLAM : Decay constant of the radioisotope in minutes (see DECAY) 
AA : Specific activity (see VALA) 
PMOL : Molecular weight of the e lement 
FORMAT (A8, 2F10. 3, 2E10. 4, FIO. 5) 
vi) One ca rd giving i r r ad ia t ion and problem c h a r a c t e r i s t i c s : 
FLUX : Neutron flux during i r r ad ia t ion in n e u t r o n s / s q . cm. sec 
Τ IRR : I r rad ia t ion durat ion in minutes 
IO : End of the i r r ad ia t ion stat ing i ts y e a r , month, day, hour 
and minute 
NIRR : I r rad ia t ion number 
ΑΝΟΜΕ : The name of the p rob lem involved 
3 
DENS : Density of the sample ; to compute a t o m s / c m for each 
e lement . 
Put 1 if not reques ted 
FORMAT (E10.4 , FIO. 3, 514, 15, 5A4, F7 .3 ) 
11 
vi i ) One c a r d wi th a s e t of f i g u r e s and s w i t c h e s a l l owing t h e p r o g r a m 
to flow in d i f f e r en t w a y s : 
N S P T : N u m b e r of s p e c t r a to e l a b o r a t e 
NCH : N u m b e r of c h a n n e l s for e a c h s p e c t r u m · . In the c a s e in 
wh ich a p a r t i a l d a t a - o u t h a s b e e n p e r f o r m e d , 
NCH = 2048 
NSMO : N u m b e r of po in t s to be u s e d for the s m o o t h i n g of the spec -
t r a : 
NSMO = 5 five poin t s m o o t h i n g 
NSMO = 7 s e v e n poin t s m o o t h i n g 
NSMO = 9 n ine po in t s m o o t h i n g 
I P D O : I n d i c a t e s if a p a r t i a l da t a -ou t h a s b e e n u s e d : 
I P D O = 0 t h e whole s p e c t r u m h a s b e e n p u n c h e d 
I P D O = 1 p a r t i a l da t a -ou t 
IASCI : I n d i c a t e s the p e r f o r a t i o n code u s e d : 
IASCI = 1 IBM code 
IASCI = 2 ASCII code 
IASCI = 3 ASCII c o d e , no p a r i t y 
F O R M A T (616) 
vi i i ) In t h e c a s e of P A R T I A L DATA-OUT ( IPDO = 1) one c a r d for e a c h 
m e a s u r e m e n t , c o n t a i n i n g : 
MO = y e a r , m o n t h , day , h o u r and m i n u t e of the b e g i n n i n g of 
t h e m e a s u r e m e n t 
ASAMPL = i d e n t i f i c a t i o n of the s a m p l e 
WEIGHT = we igh t of the s a m p l e in g r a m s 
T C ON = coun t ing d u r a t i o n in m i n u t e s 
ISTAR = f i r s t c h a n n e l of the p a r t i a l s p e c t r u m 
IEND = l a s t c h a n n e l 
I T R = s w i t c h i n d i c a t i n g w h e t h e r to e l a b o r a t e the s p e c t r u m o r 
no t : 
ITR = 1 e l a b o r a t i o n 
I T R = 0 no e l a b o r a t i o n 
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ICALC = Swi tch i n d i c a t i n g w h e t h e r to p r o d u c e C a l c o m p d r a w i n g 
of the s p e c t r u m o r no t : 
ICALC = 1 wi th C a l c o m p p lo t t ing 
ICALC = 0 wi thou t C a l c o m p 
IS = Swi tch i n d i c a t i n g w h e t h e r t h e a r e a of t h e p e a k s m u s t be 
c o m p u t e d wi th the o r i g i n a l s p e c t r u m o r wi th the s m o o t h e d 
one : 
IS = 0 o r i g i n a l s p e c t r u m 
IS = 1 s m o o t h e d s p e c t r u m 
F O R M A T (514, 3A4, F I O . 6, F I O . 3, 215, 312) 
ix) A c c o r d i n g to the v a l u e s of IASCI, one of t h e fo l lowing c a r d s i s r e a d 
fo r e a c h m e a s u r e m e n t : 
a) IÁSCI = 1 o r 2; t he c a r d c o n t a i n s : 
MO, A S A M P L , WEIGHT, ITR, I C A L C , IS 
F O R M A T (514, 3A4, F I O . 6, 20X, 312) 
b) IASCI = 3; t he c a r d c o n t a i n s : 
MO, A S A M P L , WEIGHT, T C O N , ITR, I C A L C , IS 
F O R M A T (514, 3A4, F I O . 6, F I O . 3 , ÌOX, 312) 
χ) A m a g n e t i c t a p e o b t a i n e d by t r a n s f o r m a t i o n of the p u n c h e d p a p e r 
t ape by m e a n s of the I B M 007 P a p e r T a p e R e a d e r Uni t . The t ape 
c o n t a i n s a l l the s p e c t r a p r o d u c e d by the g a m m a s p e c t r o m e t e r . 
O U T P U T c o n s i s t s of: 
1) The fol lowing input d a t a : 
i) N u m b e r of s p e c t r a and p e r f o r a t i o n code 
ii) O R I E N T E D L I B R A R Y : one s h e e t w h e r e t h e l i b r a r y i s d iv ided in to 
two c o l u m n s 
i i i ) T h e c a l i b r a t i o n s p e c t r u m a n d i t s p a r a m e t e r s : n u m b e r of c h a n n e l s , 
coun t ing d u r a t i o n a n d d a t e , d e c a y t i m e f r o m the end of the i r r a d i a ­
t i on in m i n u t e s . 
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iv) One sheet with the peaks found and used for ca l ibra t ion purposes 
with the i r ene rg ie s , the weight of each e lement p resen t in the 
ca l ibra t ion source , the centroide of the peaks , the net a r e a and 
the ze ro t ime a r e a in cpm, the calculated exper imenta l specific 
activity and the theore t i ca l one, the i r ra t io and the average of 
the ra t ios used as a co r rec t ion factor for counting geometry to 
the specific act ivi t ies of the e lements belonging to the "or iented 
l i b r a r y " and finally the ca l ibra t ion line equation, 
v) Sheets with the l is t ing of each spec t rum to be analyzed with the 
data of the m e a s u r e m e n t , the decay t ime and the indication whether 
the Calcomp drawing has been done or not. 
2) After each spec t rum the re i s : 
i) A l i s t of data concerning the i r rad ia t ion , the m e a s u r e m e n t and the 
s a m p l e . 
ii) A table showing in the f i r s t t h ree columns the actual r esu l t s of the 
quantitative analys is of the spec t rum and in the eight o ther columns 
a se t of control data to a s c e r t a i n if the calculat ions were co r rec t ly 
pe r fo rmed . The table consis ts of: 
E L E M : Symbol of the e lement 
P . P . M. : P a r t s per mil l ion calculated on the bas is of the a r e a 
found and of the values in l i b r a r y . If no peak is found 
in the indicated in te rva l , the min imum detectable a c -
tivity is calculated: the f igures between b racke t s r e p r e -
sent the P . P . M. 's obtained by using this sensi t iv i ty . 
ERROR % : Pe rcen tage of s t a t i s t i ca l e r r o r on the a r e a evaluation. 
As t e r i sk s indicate e r r o r s g r e a t e r than 50%. 
VALORE A: Specific activity from the input l i b ra ry 
KEV(T) : Energy of the peak in keV from the l i b ra ry 
KEV(S) : Energy of the peak in keV found according to the ca l i -









Left l imit of the peak (in channel) 
Width of the peak (in channels) 
Net a r e a of the found peak 
Zero t ime a r e a of the peak 
Mic rogram 
Atoms /cm" 
s of e lement in the analyzed sample 
3 
3) Optionally, it is possible to obtain the Calcomp drawing of each 
spec t rum, except for the cal ibrat ion one. 
B) COMPOSITION OF THE PROGRAM 
The p r o g r a m is composed of a MAIN par t which controls the var ious 
subrout ines and allows the reading of the data and l i b r a ry from punched 
c a r d s . 
The gamma ray spec t r a of up to 4096 channels coming from the mult ichan-
nel ana lyze r s , a r e f i rs t punched on paper t apes , then a r e t r a n s f e r r e d 
on magnetic tapes and read by one of the routines TAPE, TAPEAS or 
TAPEGA, according to the punching code adopted. 
These subrout ines t r a n s f o r m the data in a suitable format , e i ther by the 
function CONV or CONVB. 
FUNCTION TDEC 
SUBROUTINE SMOOS 
: ca lcula tes the decay t imes in minutes 
: pe r fo rms the smoothing of the spec t rum on five, 
seven or nine points 
SUBROUTINE DERIV : gives the f i r s t der ivat ive of the smoothed spec -
t r u m 
SUBROUTINE FIRST : t r e a t s the f i rs t spec t rum of the s e r i e s (ca l ibra-
tion spec t rum) , where a ce r ta in number of known 
peaks is p re sen t . This spec t rum is not plotted 
by Calcomp 
SUBROUTINE KAL : calculates the ca l ibra t ion line by leas t square 
- 15 
fitting, according to the data given in the ca l i -
b ra t ion l i b r a ry 
SUBROUTINE ANALYS: t r e a t s a l l other spec t r a according to the infor-
mat ion given in the "or iented l i b r a r y " and p e r -
forms the calculat ion of the concentra t ion of 
the e lements p resen t in the sample in t e r m s 
of ppm 
SUBROUTINE PKF : opera tes the s e a r c h of the peaks based on the 
change of sign of the f i r s t der iva t ive . By s tu-
dying the s y m m e t r y of the der ivat ive in the 
neighbourhood of the peaks, possible double 
peaks a r e found 
SUBROUTINE SURF 
SUBROUTINE SURF2 
computes the a r e a of the peaks found 
computes the a r e a s of doublets , when existing 
and recognized by P K F 
SUBROUTINE SENSIT : gives the detection l imi ts in the cases in which 
the peak is not p r e sen t in the in terva l given by 
the l i b r a ry 
SUBROUTINE PRINT : allows the print ing out of the resu l t s obtained 
SUBROUTINE FIGURE : allows the drawing of the spec t r a with the Ca l -
comp plo t te r . 
The flow sheet of the p r o g r a m is shown in F ig . 4. 
4. RESTRICTIONS 
The maximum number of ca l ibra t ion peaks (LIBST) is 10. 
The max imum number of e lements of the "or iented l i b r a r y " (NLIB) is 50. 
The max imum number of channels of the s p e c t r o m e t e r which can be used, 
is 4096. 
No l imitat ion exis ts on the number of spec t r a to be t r e a t ed . 
The CALIBRATION SPECTRUM MUST ALWAYS BE THE FIRST OF THE 
SET. 
16 
5. TYPICAL RUNNING TIME 
- F o r a typical analysis of 30 spec t r a of 2048 channels (cal ibrat ion spec -
t r u m plus 29 unknown), with an "or iented l i b r a r y " of 30 e l emen t s , the 
running t ime is about 30 seconds (object p r o g r a m ) . 
- Calcomp plotting mus t be reques ted separa te ly after the complete run-
ning of the p r o g r a m . 
6. MATERIAL AVAILABLE 
The l is t ing of the p r o g r a m is given in Appendix 2. Upon reques t , the deck 
























AMAX1 J AM IN 1> 1.5 
AMIN2 / AM AX 2 > 1.5 
AMINI IAMAXI >1.5 




Area of a doublet obtained 
by SURF2 
Fig. 2 
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APPENDIX 2 - LISTING OF THE PROGRAM GRETEL AND SAMPLE PROBLEM 
FORTRAN IV G LEVEL 21 MAIN DATE = 7 3 2 8 2 1 4 / 0 7 / 0 7 




C 0001 REAL*8 EL1,ELEM 0002 REAL*8 EL2,EL3,EL4,EL 2D C 0003 COMMON EL 1(10),ENI{10),Ι CANI 10),I NT(10) 0004 COMMON ELEM(50),EN( 50),FWT(50),XLAM(50),AA(50) 0005 COMMON COUNT(4096),SP SM(4096),DER(4096) 0006 COMMON ISTAR, ¡END,INDEX,JMAX,FMËDIO 0007 COMMON AREA(50 ),ERR(50),FWHM(50) 0008 COMMON LS(50),CENTR(50),LD(50),PMOL(50) 0009 COMMON DECAY(10),VALA(10),PESO 110) 
0010 COMMON TDEC1,TIRR,TC0N,ALFA,BETA,FLUX,WEIGHT C 0011 COMMON/ET1/NIRR,I0(5),MO(5),ΑΝΟΜΕ(5)»ASAMPL(3) 0012 COMMON /ET4/ EL4Í10),CKK(10),VKK(10),VMAX(10)»NPK 0013 COMMON /ET5/ EL3{50),VS(50),Ρ2(50),CS(50),VS2(50),VD2(50),CLS2(50) 
1,CLD2(50),ISENS 0014 COMMON /ET6/ EL2(50),VC(50),P1(50),CC(50),VS1(50) ,VD1(50),CLSI(50) 1.CLDK50), IPICK , 0015 C0MM0N/ET8/FDEC,FSAT,DENS M 0016 COMMON/ET9/EL2D(50),VCD(50),P1D(50) ,CCD(50) ,VID(50),CL1D(50),ÎPICD Κ 
0017 DIMENSION IME(12) C 0018 READ ( 5 , 9 9 9 ) { I M E ( I ) , 1 = 1 , 1 2 ) 0019 READ ( 5 , 1 0 0 0 ) L Î B S T 
0020 DO 9 K=l,LIBST 0021 9 READ (5,998) ELK Κ ) ,ΕΝ 1 ( Κ) ,1 CAN ( Κ) , I NT ( K> »DECAY ( Κ) , VALA(K) ,PESO( Κ ) 0022 READ (5,1000) NLÎB 0 0 2 3 DO 10 J = 1 , N L I B 0024 10 READ ( 5 , 1 0 0 1 ) E L E M ( J ) , E N ( J ) , F W T ( J ) , X L A M ( J ) , A A ( J ) ,PMOL (J) 
0025 READ ( 5 , 1 0 0 3 ) F L U X , T I R R , < I O Í Κ ) , K = l , 5 ) , N I R R , ( Α Ν Ο Μ Ε ( Κ ) , Κ = 1 , 5 ) , D E N S 
f 
0026 ° R2AD(5,1000) NSPT,NCH,NSMO,IPDO,I ASCI C 0027 CALL FINIM(2o,0c) 
0028 W R Ï T E ( 6 , 1 0 1 4 ) NSPT 0029 I F U A S C I - 2 ) 7 0 , 8 0 , 6 0 
0030 60 WRITE ( 6 , 1 0 1 2 ) IASCI 
0 0 3 1 GO TO 90 0032 70 WRITE (6,-1015) IASCI 0033 GO TO 90 0034 80 WRITE(6,1016) IASCI 
0035 90 WRITE (6,1018) 
0036 DO 50 K=1,NLIB,2 0037 KT = K + 1 0038 50 WRITE (6,1019) ELEM(Κ),EN(K),FWT(Κ),XLAM(Κ) ,AA(Κ),PMOL(Κ),ELEM(K1) 
FORTRAN IV G LEVEL 21 MAIN DATE = 73282 
1,EN(K1),FWT(K1),XLAM(K1) ,AA( Kl ) , PMOL (Kl) 
14/07/07 


















c c c 
c c c 
c c c 
c c c 
c c c 
TCQN=lo : . DO 1 11=1 ,NSPT I I I = I I I F ( I P D O c E Q o l ) GO TO 4 4 4 
ISTAR=1 IEND=NCH 
I F U A S C I - 2 ) 2 0 , 3 0 , 3 3 
* * * LETTURA CON CODICE A S C I I NO PARITY * * * 
33 R E A D ( 5 , 1 0 0 8 ) ( M 0 ( K ) , K = 1 , 5 ) , ( A S A M P L ( K ) , K = 1 , 3 ) ,WEIGHT,TMI S , I T R , ï CALC, 
U S 
CALL Τ AP E-GA í NCH, COUNT) 
TCON=TMIS 
GO TO 40 
* * * LETTURA CON CODICE IBM * * * 
20 R E À D ( 5 , 1 0 0 4 ) ( M 0 ( K ) , K = 1 , 5 ) , ( A S A M P L ( K ) , K = 1 , 3 ) , W E I G H T , I T R , I C A L C , J S 
CALL TAPEÍNCH,COUNT) 
I F Í C O U N T í D o L E . l o ) GO TO 40 
T C 0 N = C O U N T ( l ) / 2 4 0 e GO TO 40 
* * * LETTURA CON CODICE A S C I I * * * 
30 READ ( 5 , 1 0 0 4 H M 0 ( K ) , K = 1 , 5 ) , ( A S A M P L ( K ) , K = 1 , 3 . ) »WEIGHT, I T R , I C A L C , JS 
CALL TAPEAStNCH,COUNT) 
I F ( C O U N T ( l ) o L E e l c ) GO TO 40 
T C 0 N = C 0 U N T ( l ) / 6 0 o 
GO TO 40 
4 4 4 R E A D ( 5 , 1 0 1 1 ) ( M 0 ( K ) , K = 1 , 5 ) , ( A S A M P L ( K ) , K = 1 , 3 ) , W E I G H T , T C O N , I S T A R , I END 
1 , I T R , I C A L C , J S 
NCH=IEND- ISTAR+1 I F ( I A S C I ~ 2 ) 4 4 5 , 4 4 6 , 4 4 7 
* * * LETTURA CON CODICE A S C I I NO PARITY * * * 
4 4 7 CALL TAPEGAtNCH,COUNT) 
GO TO 40 
* * * LETTURA CON CODICE A S C I I * * * 
446 CALL TAPEAS(NCH,COUNT) 
GO TO 40 
* * * LETTURA CON CODICE IBM * * * 
4 4 5 CALL TAPEINCH,COUNT) 





0070 0071 0072 0073 0074 0075 
0076 0077 0078 0079 0080 0081 0082 0083 0084 
0085 0086 0087 0088 0089 0090 0091 0092 0093 
0094 
0095 0096 0097 
0098 







IV G LEVEL 2 1 MAIN 
I F ( I T R c E Q . O ) GO TO 1 










IFUCALC. EQ. 1) GO TO 9999 
WRITE ( 6 , 1 0 0 5 ) I I ,NCH,TCON, (M0(K) ,K=1 ,5 ) ,TDEC1 
GO TO 9998 
9999 WRITE ( 6 , 1 0 2 0 ) I I ,NCH,TCON,(MO<K) ,K= l ,5 )»TDEC1 
9998 CONTINUE 
I F ( I P D O . E Q . l ) GO TO 4 4 8 
WRITE ( 6 , 1 0 0 6 ) ( 1 , 1 = 1 , 1 0 ) 
IMX = NCH/10-t-l 
DO 2 1=1,IMX 
I P = I - 1 
I L = I P * 1 0 + 1 
IH=MIN0(I*10 ,NCH) 
2 WRITE ( 6 , 1 0 0 7 ) IP,(COUNT C J ) , J = I L , I H ) 
GO TO 4 4 9 
4 4 8 WRITE ( 6 , 1 0 0 9 ) ( 1 , 1 = 1 , 8 ) 
DO 336 J=1,NCH 
I = J + I S T A R - 1 
336 COUNT(I)=COUNT(J) 
DO 3 3 7 I = I S T A P , I E N D , 8 
I P = I ~ 1 
I L = I P + 1 
IH=IL+7 
337 WRITE ( 6 , 1 0 1 0 ) I P , ( C O U N T < J ) , J = I L , I H ) 
4 4 9 WRITE ( 6 , 1 9 9 ) 
C\3 
CALL SMOOS(NSMO) CALL DERIV(NSMO) IFCII.GT.l) GO TO 
CALL PRINT(1 ,0 ) 
11 
CALL F I R S T ( L I B S T , N C H , I M , J S ) 
IF(JMAXoLEol ) GO TO 333 
IF(NPKoLEo l ) GOTO 333 
WRITE ( 6 , 1 0 1 3 ) ALFA,BETA 
GO TO 1 
11 CALL P R I N T ( 2 , 0 ) 
CALL ANALYS(NL IB ,NCH, I I I , JS ) 
IF(ICALCoEQeO) GO TO 1 
CALL FIGURE(NCH,II ) 
1 CONTINUE 
CALL FINTRA 
0110 199 FORMAT { 1H1) 
FORTRAN IV G LEVEL 21 MAIN DATE = 7 3 2 8 2 1 4 / 0 7 / 0 7 
Olli 0112 0113 0114 0115 0116 0117 0118 
0119 
0120 0121 0122 0123 0124 0125 0126 0127 0128 0129 0130 0131 
998 999 1000 1001 1002 1003 1004 1G05 
1006 
1007 100 8 1009 1010 1011 1012 1013 1014 1015 1016 1017 1018 
0132 
0 1 3 3 
0 1 3 4 0135 0136 0137 
1019 i 1 0 2 0 
333 
334 
FORMAT FORMAT FORMAT FORMAT FORMAT FORMAT FORMAT FORMAT 
DATA FORMAT FORMAT FORMAT FORMAT FORMAT FORMAT FORMAT FORMAT FORMAT FORMAT FO RM AT FORMAT FORMAT ' » 3X , « I N ) ' , 3 FORMAT 7 c 2 , F 7 FORMAT 
DATA GO TO WRITE STOP END 
( A 6 , F 7 o 2 , 2 I 4 , 2 E 1 0 o 4 , F 1 2 . 8 ) ( 1 2 1 6 ) 
( 6 1 6 ) 
( A 8 , 2 F 1 0 o 3 , 2 E 1 0 o 4 , F 1 0 e 5 ) ( 1 0 F 8 o 3 ) 
( E 1 0 o 4 , F 1 0 e 3 , 5 I 4 , I 5 , 5 A 4 , F 7 ( 51 4 . 3 A 4 , FIO» 6 , 2 0 X , 312) 
( 1 H 1 , »SPETTRO N « · , 1 5 , « CA 
« , 5 1 4 , « D E C A D ' , F 1 2 o 3 , ' 
( 1 H O , 1 0 ( 8 X , 1 2 ) / ) ( I H , I 3 f 1 0 F 1 0 . 0 ) ( 5 1 4 , 3 A 4 , F 1 0 o 6 , F IO ( 1 H 0 , 8 ( 8 X , 1 2 ) / ) ( I H , I 4 , 8 F 1 0 « Q ) ( 5 I 4 , 3 A 4 , F 1 0 o 6 , F 1 0 o 3 , 2 I 5 , 3 I ( 1 H + , 4 5 X , · PERFORATI ~ " ( I H O , · * 
. 3 ) 
NAL I » , I 5 , * 
M I N · / ) 
TCON' » F 1 0 . 3 , « MINUTI 
3 , 1 0 X , 3 I 2 ) 
>, -CALIBRAZIONE 
CON C Y = ' 1H0,»IN QUESTO PROGRAMMA C (1H+,45X,· PERFORATI CON CO (1H+,45X,· PERFORATI CON CO (ΙΗΟ,'ΝΟΝ CI SONO PICCHI DI (1H0,5Xi«LIBRERIA·///· ELEM·,5X,· •Po M0Lo',5X,· -3X,«P,MOLe·//) 
2) 
ODICF A S C I I NO P A R I T Y ' ) 
F 7 o 3 , « * X + » , F 8 . 3 ) 
I SONO ' , I 4 , · S P E T T R I ' 
DICE I B M ' ) 
DICE A S C I I · ) 
CALIBRAZIONE«) 
VALORE A ' , 3 X , 
X,*VALORE A ' L j j A . - r , 
( 1H0, A 8 , 2X, F7o Z , F 7 e 3 , 3X, IP 
„ 3 , 3 X , 1 P E 9 C 3 , 2 X , E 9 O 3 , 2 X , 0 P F 
( 1 H 1 , 'SPETTRO N e ' , 1 5 » · CA 
' , 5 1 4 , ' D E C A D ' , F 1 2 c 3 , · 
3 3 4 
( 6 , 1 0 1 7 ) 
, ' E N Í K E V ) RES(KEV) DEC(MIN) E L E M » , 5 X , « E N ( K E V ) RES(KEV) DEC(M 
E 9 o 3 , 2 X , E 9 e 3 , 2 X , 0 P F 7 o 3 , 5 X , A 8 , 2 X , F 7 . 3 ) 
N A L I ' , 1 5 , » T C C N » , F 1 0 e 3 , ' MINUTI M I N ' , 1 4 X , ' C A L C C M P ' / ) 
co 
FORTRAN IV G LEVEL 21 TAPE DATE = 73282 14/07/07 
0001 SUBROUTINE ΤΑΡΕ(ΝΡΤ,Υ) C 0002 DIMENSION Y(1) 0003 INTEGER * 2 A(60) 0004 J=0 0005 2 CONTINUE 0006 IF (JoEQoNPT) GO TO 3 0007 READ(11,1,END=4) (A(I),1=1,60) 0008 1 FORMAT (6X,60A1) 0009 J=J+1 0010 Y(J)=CONV(A,1,5) 0011 IF(Y(J)cNEcOo ) GO TO 2 0012 Y(J)=lo 0013 GO TO 2 0014 3 NPT=J 0015 RETURN 0016 4 WRITE(6,5) 







0003 0004 0005 0006 0007 0008 0009 0010 0011 0012 0013 0014 0015 0016 0017 0018 0019 0020 0021 0022 0023 0024 0025 0026 0027 0028 0029 0030 0031 0032 0033 0034 0035 0036 0037 0038 












SUBROUTINE TAPEASÍNPT, Y) 
DIMENSION Y(l) 
INTEGER*2 A(60) INTEGER*2 UN0/«1 ·/ J=0 CONTINUE IF(JoEQcNPT) GO TO 3 READ (11,1,END=4) K,(A(I),1=1,60) FORMAT (3X,I3,60A1) IF (K-57) 2,101,102 IF(K-1)22,22,103 DO 100 1=1,60 
A(I)=UNO CONTINUE DO 5 K=l,8 J=J + 1 Ll=K*7-6 L2=Ll+5 Ylj)=C0NV(A,Ll,L2) 
IF(Y(J)oNEe0o) GO TO 5 Y(J)=1U CONTINUE GOTO 22 DO 6 K=l,3 J=J+1 Ll=K*7-5 
L2=Ll+5 Y(J)=CONV(A,L1,L2) 
IF (Y(J).NEe0o) GO TO 6 Y(J)=lo CONTINUE GOTO 22 NPT = J RETURN WRITE (6,15) FORMAT (1H1,'**END OF FILE ON PAP STOP 
END 
DATE = 73282 1 4 / 0 7 / 0 7 
CO 
-α 




0004 0005 0006 0007 0008 0009 0010 0011 0012 0013 0014' 
ooi5 
0016 
IV G LEVEL 21 CONV 
FUNCTION CONVIA,LI,L2) 
DATE = 73282 14/07/07 
INTEGER * 2 A(1),TAB(11) 
DATA TAB /ZF040,ZF140,ZF240,ZF340,ZF440,ZF540,ZF640, * ZF740,ZF840,ZF940,Z4040/ CONV=Oo 
DO 2 I = L 1 , L 2 
I F ( A ( I ) c E Q 0 T A B ( 1 1 ) ) A ( I ) = T A B ( 1 ) DO 1 J = l , 1 0 
I F U d J . E Q o T A B U ) ) GO TO 3 
1 CONTINUE 
C0NV=0o RETURN 
3 FJ = J 
C0NV=C0NV*10o + F J - 1 « 
2 CONTINUE ... 
RETURN· - ■·· --■· ■·■ I vo r ν , , 
END ·-
■ j >Λ 
CO 
'00 
i f · 
-, i 
. ) - . . . ; ■ ' . ; . 
:' li'; 
·' :. :. ■ i 
: , ' j ; , ί ; s ' ' 
r i ? ■■ '-: ι ! -. ' -, 
; Î : . . * A ) 
FORTRAN IV G LEVEL 21 Τ AP EGA DATE = 73282 14/07/07 
0001 






Y( 1 ) Α( 64) UNO/· 





υ .' ■ ν 
l'i ' 
1 ■ .. · ■ r 
.; ■/1' 
lr' -i 


















IV G LEVEL 2 1 CONVB 
FUNCTION C 0 N V B ( A , L 1 , L 2 ) 
DATE = 732 82 14/Ό?/cr? 
INTEGER * 2 A ( 1 ) , T A B ( 1 1 ) 
DATA TAB / Z F 0 4 0 , Z F 1 4 0 , Z F 2 4 0 , Z F 3 4 0 , Z F 4 4 0 , Z F 5 4 0 , Z F 6 4 0 , 
* Z F 7 4 0 , Z F 8 4 - 0 , Z F 9 4 0 , Z 4 0 4 0 / 
C0NVB=0c 
DO 2 I = L 1 , L 2 
I F ( A ( I ) o E Q c T A B ( l l ) ) RETURN 
DO 1 J = l , 1 0 











FORTRAN IV G LEVEL 21 TDEC DATE ■= 73282 1^ /07 /07 
0001 FUNCTION TDEC(MO,IO,IME) 
° ° 0 2 DIMENSION MO ( 5 ), 1 0 ( 5 ) , IMEM2) 
0003 " I1=M0(2) 
0004 12=10(2) 







0002 0003 00 04 0005 0006 0007 0008 0009 0010 
IV G LEVEL 21 SMOOS DATE = 73282 14/07/07 
0011 
0012 0013 0014 0015 0016 0017 0018 0019 0020 
0021 0022 0023 0024 0025 0026 0027 0028 0029 





c c c 
c c C 40 
c c 
REAL*8 COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON 
E L I , ELEM 
EL1( 1 0 ) , E N K 1 0 ) , I C A N ( 1 0 ) , I N T ( 1 0 ) ELtM( 5 0 ) , E N ( 5 0 ) , F W T ( 5 0 ) , X L A M ( 5 0 ) , A A ( 5 0 ) COUNT(4096 ) ,SP SM(4096 ) , D E R ( 4 0 9 6 ) 
I S T A R , ï EN Π , I NOE Χ,JMAΧ,FMED ΙΟ 
A R E A « 5 0 ) , E R R ( 5 O ) , F W H M ( 5 0 ) L S ( 5 0 ) , C E N T R ( 5 0 ) , L D ( 5 0 ) , P M O L ( 5 0 ) D E C A Y ( 1 0 ) , V A L A ( 1 0 ) , P E S O ( 1 0 ) T D E C 1 , Τ I RR,TCQN,ALFΑ,ΒE TA,FLUX,WE I GHΤ 
IF (NSMÜ~7) 3 0 , 4 0 , 5 0 
* * * SMOOTHING A 9 PUNTI * * * 
Nl=ISTAR+4 
N2=IEND~4 
C0=59o Cl = 54o 
C2=39c C3=14o 
U " T — L i e 
CN0RM=231c GO TO 60 
* * * SMOOTHING A 7 PUNTI * * * 
N l = .ISTAR + 3 
N2 = .IEND~3 
C0=7c Cl = 6c 
C2 = 3c C3=™2o C4=0c CN0RM=21C GO TO 60 
* * * SMOOTHING A 5 PUNTI * * * 
30 N l = I S T A R + 2 N 2 = I E N D - 2 C0=17o C l=12o C2=-3o C3 = 0 . C4=0o ' CN0RM=35o 
00 
to 
60 DO 1 K=N1,N2 
S P S M ( K ) = C 0 * C 0 U N T ( K ) + C 1 * ( C 0 U N T ( K + 1 ) + C 0 U N T ( K - 1 ) ) + C 2 * ( C O U N T ( K + 2 ) + C O U N 
FORTRAN IV G LEVEL 21 SMOOS DATE = 73282 14/07/07 
1TÍK-2))+C3*(C0UNT(<+3)+C0UNT(K-3))+C4*(COUNT(K+4)+CDUNT(K-4)) 





FORTRAN IV G LEVEL 21 DERIV DATE = 73282 14/07/07 
0001 
0002 0003 0004 0005 0006 0007 0008 0009 0010 
0011 0012 0013 0014 0015 0016 0017 0018 0019 
0020 0021 0022 0023 0024 0025 0026 
SUBROUTINE DERIV(NSMO) 
REAL*8 ELliELEM COMMON ELK 10), ENK 10 ), I CAN ( 10) , I NT ( 10) COMMON ELEM(50),EN(50),FWT(50),XLAM(50),AA(50) COMMON COUNT(4096),SP SM(4096),DER(4096) COMMON ISTAR, TEND,INDEX,JMAX,FMED10 COMMON AREA( 50),ERR{50),FWHMl50) COMMON LS(50),CENTR(5 0),LD(50),PMOL(50) COMMON DECAY(10),VALA(10),PESO(10) COMMON TDECl»TIRRfTCON,ALFAfΒETA.FLUX»WEIGHT 
IF(NSM0-7) 30 IS=ISTAR+5 IE=IEND-5 GO TO 40 20 IS=ISTAR+4 IE=IEND~4 GO TO 40 10 IS=ISTAR+3 IE=lcND-3 
40 DO 1 I = I S , I E 






1 0 , 2 0 , 3 0 
IP ) -SPSM( IN) ) / 2« 
00 
FORTRAN ÎV G LEVEL 21 FIRST DATE = 73282 14/07/07 
0001 
0002 0003 0004 0005 0006 0007 000« 0009 CO 10 OOii 0012 
0013 
0014 0015 0016 0017 0018 
0019 0020 









































E L l , c EL 4 E L K 1 ELEM( COUNT ISTAR AREAI LS( 50 DEC/-Y T DECI / E T ' / 
LFM 









Ν 0 , 
» ER ENT ) ,V R R, 4( 1 
( 1 0 ) , ï C A N ( 1 0 ) , I N T ( 1 0 ) 
( 5 0 ) , F w T ( S O ) , X L A M ( 5 0 ) , 4 A ( 5 0 ) , S P S M { 4 0 9 6 ) , D E R ( 4 0 9 6 ) INDEX,JMAX,FMEDIO 
R ( 5 0 ) ,FWHMl 50) P.( 5 0 ) , L D ( 5 0 ) , P M O H 5 0 ) 
ALAI 1 0 » , P E S O ( 1 0 ) TCON , A LFA,B E TA ι F LUX ι WE 7 GH T O > , CKK ( 10 ) , VKK ( LO ) , V.MAX ( 1 0 ) , NPK 
C¡MENS ION CK( I 0 ) , V K ( 1 0 ) , F C 0 f t ( 1 0 ) 
NPK=0 
J J J = 0 
CALL P K F ( J J J 
ÏF (JMAXoLE 
CALL SURFI NCH, J 
j , ï I J , IR IG ) 
1 ) R F * ' TURM ) 
WK KR DO 
DO ID KD 
T C 
χ ι I F NP CK VK FL FD FS CP AZ AS 
ΡΓ 
I T E I T E 
3 J 











EA CP PL PK 
a ) 199 109 
J MA 
L 
ANI I ) ~ I N T ( ï ) 
ANI 
J )-
J ) ~ 
) + I N T ( Î ) 
CELTA) 4 / 6 , 6 
LTA-t 7 , 7 , 4 
00 
Ol 
N K EL I DEC XP{ 






Y ( I ) * T D E C 1 ) 
CECAYl I ) * T I R R . ) 
CON 
c 
AT*PESO< ï ) * l « E + 0 6 / A Z E R ü EP/VALA( I ) 
SERVONO PER · F I G U R E ' * * * * * * * * * * j SEGUENTI VALORI VANNO NEL COMMON / E T 4 / 
Î K = C K ( N P K ) + 0 o E VMAX(NPK)=COUNT(IK) 
EL4(NPK) = E L K N P K ) 
CKK(NPK)=CK(NPK) 
VKK(NPK)=VK(NPK) 




FORTRAN IV G LEVEL 21 F IRST DATE = 73282 1 4 / 0 7 / 0 7 
0045 I F l N P K o L E e l ) RETURN 
C 
0046 CALL K A L ( N P K , C K , V K , A L F A , B E T A ) 
0047 FMEDIO=Oo 
0048 DO 5 K=1,NPK 
0049 5 FMEDIO=FMEDIO+FCQR(K) 
0050 FMED'iO=FMEDIO/NPK 
0 0 5 1 WRITE ( 6 , 2 0 0 2 ) 
0052 WRITE ( 6 , 2 0 0 1 ) NPK,FMEDIO 
C 
0053 . 1998 FORMAT ( 1 H 0 ) 
0054 1999 FORMAT ( 1 H 0 , 3 X , ' N o » , 4 X , · E L F M ' , 7 X , ' E N ' , 6 X , » PESO ( G ) · , 5 X , ' C E N T R ' , 5 X , 
l ' C Ρ M ' ,4X ,»A f<EA Z E R 0 ' , 3 X , ' A S P E R ' , 5 X , « A TEOR ' , 4 X , ' F A T T C O R R ' / / / / ) 
0055 2 0 0 0 FORMAT ( I H , I 5 , 2 X , A 8 , 2 X , F 7 « 2 , 2 X , F l 1 . 8 , 3 X , F 7 . 2 , 5 ( 2 X , 1 Ρ Ε 9 β 3 ) ) 
0056 2 0 0 1 FORMAT ( I H ,5X,»VALORE MEDIO DEL FATTORE CORRETTIVO SU ' , I 4 , ' PICC 
I H K , 3 9 X . l P E 9 c 3 / / / / / ) 
0057 2002 FORMAT ( 1H0 , 93X , · — · — . - — · / / / ) 0058 RETURN 0059 END 
00 
σι 
FORTRAN IV G LEVEL 21 ANALYS DATE = 73282 14/07/07 
0001 
0002 0003 0004 
0005 0006 0007 0008 0009 0010 0011 0012 0013 
0014 0015 
0016 
0017 0018 0019 
0020 0021 0022 0023 0024 0025 0026 
0027 0028 0029 0030 0031 0032 0033 0034 0035 0036 0037 0038 0039 
0040 
0041 0042 0043 0044 
C 
C 
SUBROUTINE A N A L Y S Í N L I B , N C H , 11 I , J S ) 
INTEGER*2 H 1 , H 2 
REAL*8 EL1.ELFM 
REAL*8 E L 2 , E L 3 , E L 2 D 
COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON 
E L K 1 0 ) , EN K 1 0 ) , ï CAN ( 1 0 ) , I NT ( 1 0 ) 
E L E M ( 5 0 ) , E N I 5 0 ) , F W T ( 5 0 ) , X L A M ( 5 0 ) , A A ( 5 0 ) 
COUNT ( 4 0 9 6 ) , SPSM(4096) .DER ( 4 0 9 6 ) 
ISTAR, I END, INDEX,JMAX.FMFDIO 
AREA(5 0 ) , E R R ( 5 0 ) , F W H M ( 5 O ) 
LS.( 50 ) , CENTR ( 5 0 ) , L 0 ( 5 0 ) , PMOL ( 50) 
D E C A Y ( 1 0 ) , V A L A ( l O ) . P E S O ( l O ) TDEC1,TIPR.TCUN,ALFA,BETA,FLUX,WEIGHT FW HT 
C0MM0N/ET2/PPM,AT0MI ,P ER C A K E V.C PM, A RE AO, UG M, LA RG ,H1 , H 2 , J l 
COMMON / E T 5 / E L 3 ( 5 0 ) , V S ( 5 0 ) , Ρ 2 ( 5 0 ) , C S ( 5 0 ) , V S 2 ( 5 0 ) , V D 2 ( 5 0 ) , C L S 2 ( 5 0 ) 1 , C L D 2 ( 5 0 ) , I S E N S COMMON / E T 6 / E L 2 ( 5 0 ) , V C ( 5 0 ) , P 1 ( 5 0 ) , C C ( 5 0 ) , V S I ( 5 0 > , V D 1 ( 5 0 ) , C L S 1 ( 5 0 ) 1 , C L D K 5 0 ) , I P I C K 
C 0 M M 0 N / E T 7 / C 1 , C 2 , J D 0 U B , K K K , I N D 2 
C0MMÜN/ET8/FDFC,FSAT,DEN S COMMON/ET9/EL 2 D ( 5 0 ) , V C D ( 5 0 ) , Ρ I D ( 5 0 ) ,CCD(50) , V I D ( 5 0 ) , C L 1 D ( 5 0 ) , I P I CD 
I P I C D = 0 
I P I C K = 0 
ISENS=0 
I R I G = 0 
FA=2o 
F B = l o 2 
CALL P R I N T ( 3 , I R I G ) 
DO 3 J = 1 , N L I B J J J = J 
J 1 = J FDEC=EXP(XLAM(J)*TDEC1) FSAT = 1 0 ~ - E X P ( ~ X L A M ( J ) * T I R R ) E N C H = ( E N ( J ) ~ B E T A ) / A L F A 
FWHT=FWT(JJ/ALFA 
ISTAR=(ENCH-FWHT*FA) IEND=(ENCH+FWHT*FA) 
H l= (ENCH-FWHT*FB)~O e 5 H2=(ENCH+FWHT*FB)+Oo 5 L = l I F ( I S T A R o G T „ L o A N D o I E N D „ L T e N C H ) GO TO 7 
CALL P R I N T ( 4 , I R I G ) 
GO TO 3 ' CALL P K F ( J J J , I I I , I R I G ) I F ( J M A X e G T . O ) GO TO 9 IF(JDOUBoGTeO) GOTO 3 
CO 
FÜRTRAN IV G LEVEL 21 ANALYS DATE = 73282 14/07/07 
00' 5 0046 00' 7 0048 004° 




























10 CALL S E N S I K RAD) 
SENS=RAD/TCON 
UGM=AA(J) *SENS*FDEC/ { P LUX*FSAT) 
PPM=UOM/WEIGHT 





* * * * * SEGUENTI VALORI VANNO NEL COMMON / E T 5 / E SERVONO PER ' F I G U R E ' * * * * * 
I Î N - H 1 - K H 2 - H 1 ) / 2 ISENS=!£~NS+1 VS( ISENS)=COUNT( U N ) P2( ISENS )=EN( J ) C S ( I S E N S ) = I I M + 0 c 5 E L 3 ( I S r N S ) = E L E M ( J ) VS2( ISENS )=M1+Oo5 V D 2 ( I S E N S ) = H 2 + 0 o 5 CLS2( ISENS ) = C0UNT(H1) CLD2( ISENS)=C0UNT(H2) 
CALL P R Ï N T ( 5 , I R I G ) 
GO TO 3 
9 CALL SURF(NC H,J S) 
DO 1 Κ=1,JMAΧ 
¡ F ( . A R c A ( K ) c G T * 0 ) GO TO 8 
GO TO 10 
8 CPM=AREA(K)/TCON 
£ R R l = t R R ( K ) / T C O N 
PERC = ER? . l * 100 t /CPM 
ARnAO=CPM*FDEC 
UGM=A;\( J )*ARE,AO/( FLUX*FSAT) 
PPM=LJGM/WEÏGHT 
AKEV=C"NTR{K )*ALFA+BETA 
ENDI -F=EN(J )~AKEV 
H1=LS(K) 
H2=L9(K) 
L A R G = L D ( K ) - L S ( K ) + 1 




* * * * * SEGUENTI VALORI VANNO NEL CCMMOM /F .T6 / E SERVONO PER ' F I G U R E ' * * * * * 
I P I C K = I P I C K + 1 r L 2 ( l P I C K ) = E L E M ( J ) V C ( I P I C K ) = C O U N T ( I K ) P K I P I C K ) = A K E V CC( IP ;CK)=CENTR(K) V S 1 ( Ï P I C K ) = L S ( K ) V O I ( I P I C K ) = L D ( K ) C L S K IP ICK ) = COUNT ( H I ) CLOU IP ICK ) = CüUMT(H2) 
0088 IF(PERCoGT,.50c.) GO TO 40 












CALL PRINK9, IRIG) 
GO TO 1 
0 CALL PRINK 10 ι IRIG) 




FORTRAN IV G LEVEL 21 PKF DATE = 73282 14/07/07 
0001 SUBROUTINE PKF(JJ J, 11 I,IRIG) C 0002 PEAL*8 E LI,EL EM,EL 2D 0003 COMMON ELK 10 I, ENK 10 ) , I CAN ( 1 0 ) , I NT ( 10 ) 0004 COMMON ELEMÍ50),EN(50),FWT(50),XLAM(50),AA t 50) 0005 COMMON COUNT(4096),SPSM(4096),DER(4096) 0006 COMMON IS TAR, I END,INDEX,JMAX,FMED10 0007 COMMON AREA(50),ERR(50),FWHMl50) 0008 COMMON LS(50),CENTR(50),LD(50),PMOL(50) 0009 COMMON DECAY(10),VALA(10),PESOÍ10) 0010 COMMON TDEC1,TIRR,TC0N,ALFA,BETA,FLUX,WEIGHT 0011 COMMON FWHT 0012 C0MM0N/ET2/PPM,AT0MI,PERC,AKEV,CPM,AREA0,UGM,LARG,H1,H2,J1 0013 C0MM0N/ET3/ENERG(50) 0014 C0MM0N/ET7/C1,C2,JDOUB,ΚΚΚ,IND2 0015 C0MM0N/ET8/FDEC,FSAT,DENS 0016 C0MM0N/ET9/EL20(50),VCD(50),PID(5 0),CCD(50) , VID(50),CL ID(50),I PI CD 0017 DIMENSION SIGMA(50) 0018 DIMENSION IND(50) C C 
0019 J 1 = J J J 
0020 JDOUß=0 0 0 2 1 ITOUR=0 0022 IT OURE=0 0023 12 C0NF=lo5 0 0 2 4 1=ISTAR È 
0025 JMAX=0 0026 10 IL=I 0027 ISW= 1 0028 1 1=1+1 0029 I F d o G E o ¡END) GOTO 6 0030 Í F ( D L : R ( I ) ) 3 , 3 , 2 0031 2 IF(ISWoGTcO) GO TO 1 


















































c c c 
c c c c 
CONTÌNUE 
A1=SPSM( JL+1 )+SPSM( JL--1) 
A2=SPSM( JR + 1 )+SPSM( JR-1) 
IF(AlcLFoOcORcA2cLEoO) GO TO 10 
SOEV1 = C0MF*SJKT(Al)/2o O 
£ 0 5V2 = CONF*S QRT( A?J /2o O 
AMIN=ABS( AMIN) I F ( AMI No EQe Oc GR0 AM AX« EQe O ) G0T01 O V Al. M AX =AM AX 1 ( AMAX, AM IN ) 
V .LMI Ν = ΛΜ I N K ¿MAX, AMI M ) R^TIO=VALMAX/VALMIN 
ÏF(AMAXcLEoSDEVloAND 0 AMIN ( ,LEoSDEV2) GO TO 1 0 JMAX=JMAX+1 
POUR CHAQUE P IC RECHERCHE DE L ' I N D I C E IND UMAX) 
I F ( ( A M A X o G T o S C E V l o A N D o A M I N o G T c S D E V 2 ) o A N D e ( R A T I O . L E o 1 . 5 ) ) GOTO 97 
ï F U M A X o G K S D f c V l o AND, AMAX. GE.AMIN ) GCTO 98 
I F ( AMINoGTcSDEV2cAND0AMINoGEoAMAX ) GOTO 99 
97 I N D ( J M A X ) = 0 GOTO 100 
9 8 I N D I J M A X ) = 1 GOTO 100 
99 I N D ( J M A X ) = 2 
CALCUL DES PARAMETRES 
100 F L = J L + ( 0 E R ( J L ~ 1 ) ~ D E R ( J L + 1 ) ) * 0 « 5 / ( D E K ( J L + 1 ) ~ 2 . * D E R ( J L ) + D E R ( J L - 1 ) ) F R = J R + ( D F R ( J R - T ) - D E R ( JR+1 ) ) * 0 C 5 / ( DER ( JR+ 1 ) - 2 . *DER ( JR ) + DER ( J R - 1 ) ) IM=I~-1 CENTRI JMAX) = IM-DER( I M ) / ( D E R ( I ) - D E R ( Ι M>) CENTR1=CENTR(JMAX) SIGMA( JMAX)=(FR~FL ) / 2 o 0 SIGMA1=SIGMA(JMAX) FWHMUMAX )=SICMA( JMAX) *2o 355 FWHM1 = FWHM(JMAX) IND ICE= IND(JMAX) I = JR 
VALABLE POUR LE PREMIER SPECTRE DE CALIBRATION 
EXCLUSION DES PICS DOUBLETS 
ι 
4^ 
I K I I I - D 1 0 2 , 1 0 3 , 1 0 2 103 I F U N D U M A X J . E Q e i e O R . IND (JMAX) 
I F ( J M A X o L T c O ) JMAX=0 
GOTO 10 10 2 ENERGIJMAX ) = CENTR(JMAX)*ALFA+BETA 
ENERG1=EN'ERG( JMAX) 
EQ.2)JMAX=JMAX-1 
FORTRAN IV G LEVEL 21 PKF DATE = 73262 1 4 / 0 7 / 0 7 
0089 1F( IND(JMAX>oEQo2) GOT0400 
0090 I F ( IND U M A X ) . E Q . l ) GO TO 900 
0091 I F ( J M A X o E Q o l ) GO TO 11 
C 
C RECHERCHE S I LE PIC AVEC I N D ( J M A X ) = 0 F A I T PARTIE D'UN DOUBLET C 0092 I F ( I N D ( JMAX-1 ) . E Q . l ) GO TO 2 0 0 0093 11 I F ( J M A X - 5 0 ) 1 0 , 6 , 6 0094 200 I F { (CENTRI JMAX )~CENTR( JMAX-1) ) . G E 0 ( 2 . 0 * FWHT)) GOTO 3 0 0 0095 C1 = CENTR( JMAX-1) 0096 C2=0 0097 JD0U3=1 0098 CALL SURF2ÍIRIG) 0099 GOTO 301 0100 300 I F Í I T 0 U R E . E Q . 1 ) GOTO 800 
0101 301 JMAX=JMAX=T 0102 CENTR(JMAX ) = CENTR1 
0103 FWHMÍJMAX)=FWHM1 0104 SIGMA( JMAX) = SIGMA1 
0105 I N D ( J M A X ) = I N D I C E 
0106 ENERGÍJMAX)=ENERG1 
0107 I F ( I T O U R E . E Q . 1) GOTO 60 0108 GOT010 C C ETUDE DU PIC AVEC IND(JMAX)=2 C RETOUR EN ARRIERE DU CANAL DE DEPART DE L(INTERVALLE ' 
f ^ 
0109 " 4 0 0 I F ( J M A X o G T e l ) GOTO 500 Μ 0110 I F I I T D U R . G T . O ) GOTO 303 ■ O l l i ISTAR= CENTR1-5*FWHT 0112 IT0UR= IT0UR+1 0113 GOTO 12 C 
C RECHERCHE DU PIC DOUBLET 
C 1) FORME UN PIC DOUBLET AVEC PIC NORMAL IND(JMAX)=0 0114 0115 0116 0117 0118 0119 0120 0121 0122 0 1 2 3 0124 0125 0126 0127 0128 0129 
500 IF(IND(JMAX-1 I.EQ.l) GO TO 700 
ÏF((CENTRIJMAX)~CENTR(JMAX-1)).GE.(2.0 * FWHT)) GOTO 310 C2=CENTR(JMAX) C 1=0 JüOUB=2 
CALL S U R F 2 ( I R I G ) 




310 I F ( I T O U R o N E c 1 ) GOTO 303 
JMAX = JMAX-2 
IT0UR= IT0UR+1 
GOTO 10 
30 3 JMAX=JMAX-1 GO TO 10 
FORTRAN IV G LEVEL 21 PKF DATE = 7 3 2 8 2 1 4 / 0 7 / 0 7 
C 2) FORME UN PIC DOUBLET AVEC PIC I N D ( J M A X ) = 1 
C 




CALL S U R F 2 ( I R I G ) 





I F ( I T O U R E o E Q . 1 ) GOTO 6 0 
GO TO 10 
C 
C ETUDE DU PIC AVEC I N D ( J M A X ) = 1 
C 
900 I F ( J M A X o E Q o l ) GO TO 10 
I F ( I N D ( J M A X - 1 J o E Q o l ) GO TO 1000 





I N D ( J M A X ) = I N D I C E , 
ENERGIJMAX)=ENERG1 1 
GOTO 10 & 
6 I F ( J M A X . E Q c O ) GOTO 60 
I F ( I N D U M A X ) - l ) 6 0 , 6 2 , 6 0 ' 
C 
C BOND EN AVANT DU CANAL FINAL DE L ' INTERVALLE 
C 
62 I F ( ITOUREcGT.O) GOTO 6 1 
IEND=CFNTR1+5*FWHT 
IT0URE=IT0URE+1 
I = J R 
GOTO 10 




0130 0131 0132 0133 0134 0135 0136 0137 0138 0139 0140 0141 
0142 
0143 0144 0145 0146 0147 0148 0149 0150 0151 0152 0153 
0154 
0155 0156 0157 0158 0159 0160 0161 0162 
FORTRAN 
OOOl 
0002 0003 0004 0005 0006 0007 0008 0009 0010 0011 0012 
0013 0014 0015 0016 0017 0018 0019 
IV G LEVEL 21 SENSIT DATE = 73282 14/07/07 
SUBROUTINE SENSIT(RAD) 





DO 1 J=H1,H2 






FORTRAN IV G LEVEL 21 SURF DATE = 73282 14/07/07 
0001 
0002 0003 0004 0005 0006 0007 0008 0009 0010 0011 
0012 0013 0014 0015 
0016 0017 
0018 0019 0020 0021 0022 0023 0024 0025 0026 0027 0028 0029 0030 0031 0032 0033 0034 0035 0036 0037 0038 0039 0040 0041 0042 0043 0044 0045 004 6 0047 0048 0049 
SUBROUTINE SURF(NCH,JS) 
5 6 
REAL*8 COMMON COMMON COMMON COMMON COMMON COMMON COMMON COMMON 
EL1.ELEM EL1Í10),ENI ELEM(50),EN COUNT(4096) ISTAR,IEND, AREAI 50), ER LS(50)»CENT DECAYt10),V TDEClfTIRR» 
DIMENSION P0UNK40 




I F ( J S . E Q . l ) GO TO 20 DO 30 J - l . N C H POUNT(J)=COUNT(J) GO TO 40 
DO 10 POUNK 1=1,NCH I >=SPSM( I ) 
,W) GO TO 3 
4 
DO 1 J=1 ,JMAX 
I C = C E N T R ( J ) + 0 < 5 IL=IC­1 IR=IC+1 W=SQRT(POUNT( I O ) W=POUNT( I O - W 
IND=0 
AR=POUNT(IC) 
IF(POUNT( I C - D . L T o W ) GO TO 2 IND=1 I F ( P O U N T ( I C + 1 )oLT 
I F ( I N D o E Q . l ) GO TO 
AR=AR+POUNK I C + 1 ) IR=IR+1 I F ( I N D . E Q . O ) GO TO 
AR=AR + POUNT( IC--1) 
I L = I L ~ 1 
CONTINUE A=POUNT(IL)+POUNT( INTV=CENTR(J)+FWHM 
DO 5 I = I C , INTV AR=AR+A IR=IR+1 I L = I L ~ 1 
A1=P0UNT(IRJ+POUNT I F ( A l o G T o A ) GO TO 
A=A1 CONTINUE' 
H M = I R » I L - 1 A2=(P0UNT( I R - 1 ) + P 0 U N T ( I L + D J / 2 F0ND0=A2*HM 
L D ( J ) = I R - 1 
CTI 
I R ) ( J ) * 2 o l 2 3 1 + 0 . 5 
( I L ) 6 
FORTRAN IV G LEVEL 21 SURF DATE = 73282 14/07/07 
0050 0051 0052 0053 0054 0055 
LS(J) = I L + 1 
AREA(J)=AR-FONDO 





FORTRAN IV G LEVEL 21 SURF2 DATE = 73282 14/07/07 
0001 SUBROUTINE SURF2(IR1G) C 0002 P.EAL*8 EL 1, ELFM, EL 2D 0003 INT EGER*2 H1,H2 0004 COMMON EL 1(10 ),EN K 10),I CAN(10),I NT(10) 0005 COMMON ELEMl 50),EN(50),FW7(50).XLAM(50),AA(50) 0006 COMMON COUNT(4096),SPSMÍ4096),DER(4096) 0007 COMMON ISTAR, IEND,INDEX,JMAX,FMED10 0008 COMMON AREA(50),ERR(50),FWHM(50) 0009 COMMON LS(50),CENTR(50),LD(50>,PMOL(50) 0010 COMMON DECAY(10),VALA(10),PESO(10) 0011 COMMON TDEC1,TIRRITCONIALFA,BETA,FLUX,WEIGHT 0012 COMMON FWHT 0013 C0MM0N/ET2/PPM,AT0MI,PERC,AKEV,CPM,AREA0,UGM,LARG,H1,H2,Jl 0014 COMMON/ET3/ENERGl50) 0015 C0MMQN/ET7/C1,C2,JDOUB,KKK,IND2 
0016 C0MM0N/ET3/FDEC,FSAT,DENS 
0017 C0MM0N/ET9 /EL2D Î50 ) , V C D ( 5 0 ) , P 1 D ( 5 0 ) , C C D ( 5 0 ) , V 1 D ( 5 0 ) , C L 1 D ( 5 0 ) , I P I C D 
0018 DIMENSION S IGMA(50) 
C 
0019 J J J = J 1 
0020 IC1=C1 
0021 IC2=C2 
0022 J C 1 = I C 1 + 1 
0 0 2 3 JC2=IC2+1 , 
0024 ASPM1 = AMAXKSPSM( I C D ,SPSM(JC1) ) . 
0025 ASPM2 = AMAXKSPSM( I C 2 ) , S P S M t J C 2 ) ) ^ 
0026 I F ( A S P M l c N E o S P S M d C l ) ) I C 1 = J C 1 
0027 IF (ASPM2cNE. SPSMt I C 2 ) ) I C 2 = J C 2 
0028 IND=1 
0029 G O T O ( 1 0 , 2 0 , 3 0 ) , J D O U B 
0030 30 JD0UB=2 
0031 DO 1 K = l , J D O U B 
0032 KKK=K 
0033 GOTO ( 1 1 , 2 1 ) , K K K 
0034 10 DO 1 K = l , J D O U B 
0035 KKK=K 
0036 11 AR=SPSM( I C D 
C037 W=AR 0038 IL=IC1-1 0039 IPICD=IPICD+1 0040 GOTO 4 0041 20 DO 1 K=2,JDOUB 0042 KKK=K 0043 21 AR=SPSM(IC2) 0044 W=AR 0045 IL=IC2+1 0046 IND=1 
0047 IP ICD=IPICD+1 
0048 4 IF(W-SPSM( I D ) 2 , 3 , 3 
0049 3 IND= IND+1 
0050 AR=AR + SPSM( I L ) 
0051 W=SPSM(IL) 
FORTRAN IV G LEVEL 21 SURF2 DATE = 73282 14/07/07 
0052 0053 0054 0055 0056 0057 0058 0059 0060 0061 0062 0063 0064 0065 0066 0067 0068 0069 0070 0071 0072 0073 0074 0075 0076 0077 0078 0079 0080 0081 0082 0083 0084 0085 0086 0087 0068 0089 0090 0091 0092 0093 0094 0095 0096 
GOTO (40,50),KKK 40 IL=IL-1 GOTO 4 50 IL=IL+1 GOTO 4 2 AR=AR*2 IF(KKKoNE.l) GOTO 60 IL=IL+1 AR=AR-SPSM{ICI) EL2D(IPICD)=ELEM(JJJ) VCD(IPICD)=C0UNT(IC1) P1D(IPICD) = ENERG( JMAX-1) CCD(IPICD)=C1 V10(IPICD)=IL 
CL1D(IPICD) = C0UNT( I D 
GOTO 7 0 
60 AR=AR-SPSM( I C 2 ) 
I L = I L - 1 




V 1 D ( I P Ï C D ) = I L 
C L 1 D ( I P I C D ) = C 0 U N T ( I D 
7 0 FIND=IND*2 
FIND=FIND-1 
FOND=W*FIND 






UGM=AA(JJJ ) *AREAO/ (FLUX*FSAT) FPM=UGM/WEIGHT ATOMI=6.02E17*UGM*DENS/(PMOL(JJJ)*WEIGHT) H1=IL 
IF(KKKoEQoi) LARG=IC1-IL 
IF(KKK c EQo2) LARG=IL-IC2 
IF(KKKoEQ 0 l ) IWR=6 
IF(KKKoEQ.2) ÏWR=7 









0004 0005 0006 0007 0008 0009 0010 0011 0012 0013 0014 0015 0016 0017 0018 







DIMENSION C( 10),E( 1 
FN = N 
Cl = Oc 
E1 = 0. 
C2=0o 
CE=Oo 
DO 1 J=1,N 
C1=C1+C(J) 
















0005 0006 0007 0008 0009 0010 0011 0012 












IV G L 
C 




EVEL 21 FIGURE 
SUBROUTINE· F I GURE( NCH, NSP ) 
REAL*3 E L l f E L E M 
REAL*8 E L 2 , E L 3 , E L 4 , E L 2 D INTEGER*2 H 1 , H 2 
COMMON E L K 1 0 ) , E N K 10 ) , I CAN( 10 ) , I NT ( 1 0 ) COMMON E L E M Í 5 0 ) , E N ( 5 0 ) , F W T ( 5 0 ) , X L A M ( 5 0 ) , A A ( 5 0 ) COMMON C O U N T ( 4 0 9 6 ) , S P S M ( 4 0 9 6 ) , D E R ( 4 0 9 6 ) COMMON ISTAR, I END, INDEX,JMAX,FMED10 COMMON AREA{ 50 ) , E R R ( 5 0 ) , F W H M ( 5 0 ) COMMON L S ( 5 0 ) , C E N T R ( 5 0 ) , L D ( 5 0 ) . P M 0 L 1 5 0 ) COMMON DECAY( 1 0 ) , V A L A ( 10) , P E S O { 1 0 ) COMMON T D E C 1 , T I R R , T C 0 N , A L F A , B E T A , F L U X , W E I G H T 
C0MM0N/ET1/N IRR, I 0 ( 5) ,ΜΟ ( 5 ) , ΑΝΟΜΕ' ( 5 ) »ASAMPL ( 3 ) 
COMMON/ET2/PΡM,ATOM Ι , Ρ ER C , A K E V , C P M , A R E A O , U G M , L A R G , H l , H 2 , J 1 
C0MMON/ET3/ENERG(50) COMMON / E T 4 / E L 4 ( 1 0 ) , C K K ( 1 0 ) , V K K ( 1 0 ) , V M A X ( 1 0 ) , Ν Ρ Κ COMMON / E T 5 / E L 3 ( 5 0 ) , V S ( 5 0 ) , Ρ 2 ( 5 0 ) , C S ( 5 0 ) , V S 2 ( 5 0 ) , V D 2 ( 5 0 ) , C L S 2 ( 5 0 ) 1 , C L D 2 ( 5 0 > , I S E N S 
COMMON / E T 6 / E L 2 ( 5 0 ) , V C ( 5 0 ) , P 1 ( 5 0 ) , C C ( 5 0 ) , V S 1 ( 5 0 ) » V D 1 ( 5 0 ) , C L S 1 ( 5 0 ) 1 , C L D K 5 0 ) , I P I C K C 0 M M 0 N / E T 9 / E L 2 D ( 5 0 ) , V C D ( 5 0 ) , P I D ( 5 0 ) , C C D ( 5 0 ) , V 1 D ( 5 0 ) » C L 1 D Í 5 0 ) , I PI CD 
DIMENSION F I 0 ( 5 ) , F M 0 ( 5 ) , X A ( 3 ) , Ζ ( 4 0 9 6 ) , O T J ( 5 0 ) , 0 T J C ( 5 0 ) , Ü T J S ( 5 0 ) 
REAL Y Y Í 3 1 / 2 * 1 0 0 0 0 0 0 0 . , 1 . / , Y ( 1 2 ) / 2 * 1 0 . , 2 * 1 0 0 . , 2 * 1 0 0 0 . , 2 * 1 0 0 0 0 . , 2 * 1 
100000c , 2 * 1 0 0 0 0 0 0 . / 
LOGICAL S A L T O / . F A L S E c / 
NCAN=NCH FNSP=FLOAT(NSP) 
FNC=FLGAT(NCAN) 
* * * * * DISEGNO CELLO SPETTRO * * * * * 
XA(1) = 1. 
XA(2)=FNC XA(3)=XA(2) DYY=51o2 FNIRR=NIRR FLUSSD=FLUX/KE13 DO 99 K=1,NCAN I = K 9 9 Z(K)=I 
CALL DESSIN(XA,YY,3,l,l,l,0,0,DYY,31o5,0,l,'CHANNS',6,»COUNTS»,-6, 10) CALL DESSIN(XA,Y,2, 1, 1, 6, 0, 2, DYY,-31. 5, 0,1, 'CHANNS' ,6 , 'COUNTS' ,-6, 10) CALL DESSIN(Z(2),C0UNT(2),(MCAN"1) , 1,1,3. ,0, 0 ,DYY ,-27. , 0,1,'CHANNS' 
Ol O 
1,6,'COUNTS ,0) 
FORTRAN IV G LEVEL 21 FIGURE DATE = 73282 1 4 / 0 7 / 0 7 
C * * * * * DISEGNO DELLA TABELLA I N ALTO A DESTRA * * * * * 
C 
0038 CALL S Y M B L 4 Í 2 „ , 2 9 „ 5 , 1 . , O . , Α Ν Ο Μ Ε , 2 0 ) 
0039 " ΧΒ=33.0 0040 XC = 3 3oO 0041 ΧΤΑΒ=26.0 0042 ΥΤΑΒ=29.5 
0043 CALL SYMRL4(XTAß, YTAB, û . 3 , 0 c , ' IRRAGGIAMENTO' , 1 3 ) 004¿· CALL NUMBER( (XTAB + 4 , ) , YTAB,Oc 3 , 0 . , F N I R R , - 1 ) 
0045 CALL NUMBER! ( X T A B + 6 . ) , Y T A B , 0 . 3 , 0 . , T 1 R R , 3 ) 
0046 CALL S Y M B L 4 ( ( X T A ß + 8 . 5 ) , Y T A B , 0 . 3 , 0 . , ' M I N D A T A · , 1 0 ) 0047 DO i 1 = 1 , 5 0048 F I O ( I ) = I O ( I ) 0049 CALL N U M B E R ( X 6 , Y T A B , 0 . 3 , 0 . , F T 0 ( ï ) , - 1 ) 0050 XB=XB+lo2 0Q51 1 CONTINUE 
r 0052 " CALL SYMBL4Í ( XTAß + 18oO), YTAB,0.3,0. ,'FLUSSO',6) C053 CALL NUMBER( ( XTAB + 20. 5),YTAB,0.3,0.»FLUSSO,5) 0054 CALL SYMBL41 (XTAB+22.5),YTAB,0.3,Ο., '(ΧΙΟ )·,8) 0055 CALL SYMBLK ( XTAB + 23. 3) , (YTAB+0.2 ) , 0. 3 , 0. , « 13 ' ,2 ) C 0056 CALL SYMBL4(XTAB,(YTAB-0.7),0.3,0.,'MISURA TCONc',13) 0057 CALL NUMBER* (XTAß+4c ), (YTAB-0.7),0.3,0. ,TCON,3) . 0056 CALL SYMBL4( ( XTAB+6. ) , (YTAB-0.7) , 0. 3,0. ,'MIN DATA»,20) 0059 DO 2 J = l,5 «| 0060 FMO(J)=MO(J) 0061 CALL NUMBER(XC,(YTAB"0o7),0c3,0o,FMC(J),-l) ' 0062 XC=XC+lc2 0063 2 CONTÌNUE 0064 CALL SYMBL41(XTAB+13.0),(YTAB-0.7),0.3,0.,'DECADc',6) 0065 CALL NUM3ER((XTAB+20.5),(YTAB-*0o7),0.3,0.»TDEC1,3) C 0066 CALL SYMBL41XTAB, (YTAB-1.4), 0. 3,0. , 'CAMPIONE N.»,12) 0067 CALL SYMßL4((XTAB+3.5),(YTAB-1.4),0*3,0.,ASAMPL,12) 00fc8 CALL SYMBL4((XTAB+7.0),(YTAB-1.4),0.3,0.,'PESO G.',7) 0069 CALL NUMBER((XTAB+9.5).(YTAB-1.4),0.3,0.»WEIGHT,6) 0070 CALL SYMBL4((XTAB+13.0),(YTAB-1.4),C.3,0c,*N. SPETTRO',10) 0071 CALL NUMBER( ( XTAB + 16. 5),(YTAB-1.4),0.3,0.,FNSP,-J) C C 
C * * * * * DISEGNO I N D I C A Z I O N I PPM ELEMENTI TROVATI * * * * * 
C 
0072 IF (NCAN-· 1024) 3 , 4 , 5 0073 3 FNORM=10cO 0 0 7 4 GO TO 10 0075 4 FNORM=20oO 0076 GO TO 10 0077 5 FNORM=40.0 0078 10 CONTINUE 0079 IF(IPICK.LE.O) GO TO 960 0080 DO 97 IK=1, IPICK 
FORTRAN IV G LEVEL 21 FIGURE DATE = 73282 14/07/07 
0081 X1=(CC(IK)-1.J/FNORM 
0082 X2=(VS1( IK)-!. )/FNORM 
0083 X 3 = ( V D 1 ( I K ) - 1 * ) / F ! M 0 R M 
0 0 8 * Y1=AL3G10(VC( I K ) ) * 4 . 5 
0065 Y 2 = A L 0 G 1 0 ( C L S K I K ) ) * 4 . 5 
0086 Y 3 = A L 0 G 1 0 ( C L D 1 ( I K ) ) * 4 c 5 
0087 CALL P L 0 T ( X 2 , Y 2 , 3 ) 
0088 CALL P L 0 T ( X 3 , Y 3 , 2 ) 
0089 Y 8 = Y l + 3c0 
0090 I F d K c E Q . 1) GO TO 3 0 
0091 IPAS=0 
0092 L = I K ~ 1 
0093 DO 1 0 1 J = 1 , L 
009¿· OTJ( I K ) = ABS(P1( I K ) - P K J ) ) 
0095 I F ( O T J ( I K ) . E Q . 0 ) I P A S = I P A S + 1 
0096 I F { (OTJ( I K ) . L T o 8 . 0 ) . A M D . ( Ï P A S . E Q . O ) ) Y 8 = Y 8 + 2 « 0 
0097 101 I F ( O T J ( I K ) . E Q . O ) Y 8 = Y 8 + 2 . 0 
0098 I F ( I P A S . E Q o O ) GOTO 30 
0099 CALL SYMBL4(X1 ,Y8 + 2 . 5 , 0 . 2 , 9 0 . , E L 2 ( I K ) , 8 ) 
0100 GO TO 97 
0101 30 CALL PLOT(XI,(Yl+1.),3) 
0102 CALL PL0T(X1.Y8,2) 
0103 CALL SYMBL4( (XK0ol5), ( Y 8+0. 5 ) , 0. 3, 0. , CARSP ( 92 ) ,1) 
0104 CALL NUMBER(X1,(Y8+1.3),0.2,90.,P1(IK),1) 
0105 CALL SYMBL4(XI,(Y0 + 2.5),0c2,90.,EL2(IK) ,8) 
0106 97 CONTINUE 
0107 960 CONTINUE 
C 
C 
C DISEGNO INDICAZIONI PICCO DOPPIO 
C 
0108 I F ( I P I C D . L E o O ) GOTO 96 
0109 DO 120 I K = l t I P I C D 
0110 EL2(1K)=EL2D( IK) 
O l i i VC(IK)=VCD(IK) 
0112 P K IK)=P1D( IK ) 
0113 CC(IK)=CCD( IK ) 
0114 VSK !K)=V1D( IK) 
0115 CLS1( IK)=CL1D( IK) 
0116 X 1 = ( C C ( I K J - l o )/FNORM 
0117 X 2 = ( V S 1 ( I K ) - l e ) / F N O R M 
0118 Y1 = AL0G10(VC( I K ) ) * 4 . 5 
0119 Y2 = AL0G10(CLSK IK) ) * 4 . 5 
0120 CALL P L O T ( X 2 , Y 2 , 3 ) 
0121 CALL P L O T t X l f Y 2 f 2 ) 
0122 Y8=Y1 
0 1 2 3 I F ( I K . E Q o l ) GCTO 52 
0124 IPAS=0 
012 5 I D = I K - 1 
0126 DO 51 J = 1 , I D 
0127 0 T J D ( I K ) = A 3 S ( P 1 D ( I K ) - P I D ( J ) ) 
0128 IF(OTJD(IK).EQ.O) IPAS=IPAS+1 
0129 51 IF(OTJD( IK).EQ.O) Y8=Y3 + 2.0 
co 
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0130 I F d P A S . E Q . O ) GOTO 50 
0131 0TK=ABS(P1D( IK )< Ρ ID ( I K - 1 ) ) 
0132 J.F( (P1D( I K ) . G T . P 1 D ( I K - 1 ) Í . A N D . ( O T K . L T . 6 D ) Y8 = Y S - 2 . 0 
0133 CALL S Y M B L 4 ( X l , ( Y 8 + 9 . ) , 0 . 2 , 9 0 . , EL 2 d Κ ) , ?) 0134 GO TO 120 0135 50 0TK=ABS(P1D( I Κ ) ~ P 1 D ( I K - 1 ) ) 
0136 I F ( O T K . L E . B ) Y 8 = Y 3 - 2 . 0137 52 CALL P L O T ( X I , ( Y l + 1 . ) , 3) 0138 CALL PLQT(Xl,Y8+6.5,2) 0139 CALL SYMBL4((XI 0.15),( Y 8+7. 0 ), 0. 3, 0. .CARSP ( 92 ) ,1) 0140 CALL NUMBER(Xl,(Y3 + 7.8),0.2,90. ,P1(IK) ,1) 0141 CALL SYM3L4(Xl,(Y8 + 9.0), Co 2, 90. , E L2 ( IK J ,8) 
0142 120 CONTINUE 0143 96 CONTINUE C C * * * * DISEGNO IND ICAZ IONI PPM S E N S I B I L I T À * * * * C 
0144 I F ( I S E N S . L E . O ) GO TO 95 014-5 DO 94 JK= 1,1 SENS 
0146 X 4 = ( C S ( J K ) = 1 . J / F N O R M 
0147 X 5 = ( V S 2 ( J K ) - 1 . J / F N O R M 0148 X6=(VD2( J K ) ~ 1 „ )/FNORM 
0149 Y 4 = A L 0 G 1 0 ( V S ( J K ) ) * 4 . 5 0150 Y 5 = A L 0 G 1 0 ( C L S 2 ( J K ) ) * 4 . 5 0151 Y 6 = A L 0 G 1 0 ( C L D 2 ( J K ) ) * 4 c 5 , 
0152 Y9 = Y 4 + 3 . 0 
0153 I F ( J K . E Q . l ) GO TO 6 g 0154 IPAS=0 
0155 I S = J K - 1 ' 0156 DO 53 J = 1 , I S 
0157 O T J S Î J K ) = A B S ( P 2 ( J K ) - P 2 ( J ) ) 0158 I F ( O T J S ( J K ) . E Q . O ) I P A 5 = I P A S + 1 
0159 I F ( (OTJS( J K ) c L T . 8 . 0 ) . A N D o ( I P A S . E Q . O ) ) Y9=Y9 + 3 . 0 0160 53 I F ( O T J S ( J K ) „ E Q . O ) Y 9 = Y 9 + 2 . 0 
0161 I F d P A S . E Q . O ) GOTO 6 0162 CALL S Y M B L 4 ( X 4 , Y 9 + 1 . 7 , 0 . 2 , 9 0 . , E L 3 ( J K ) , 8 ) 0163 GO TO 94 0164 6 CALL P L O T ( X 4 , ( Y 4 + 1 . ) , 3 ) 
0165 CALL P L 0 T ( X 4 , Y 9 , 2 ) 
0166 CALL N U M B E R ( X 4 , ( Y 9 + 0 . 5 ) , 0 . 2 , 9 0 . , P 2 ( J K ) , 1 ) 
0167 CALL S Y M B L 4 ( X 4 , ( Y 9 + 1 . 7 ) , 0 . 2 , 9 0 e , E L 3 ( J K ) , 8 ) 0168 94 CONTINUE 
0169 95 CONTINUE C 
C 0170 I F ( S A L T O ) GO TO 11 
0171 CALL F I N I M ( 0 . , 3 5 . ) 0172 SALTO=.NOT„SALTO 
0173 GO TO 100 0174 11 CALL F 1 N I M ( 6 5 . , - 3 5 . ) 
0175 SALTO=.NOT.SALTO 0176 100 RETURN 0177 END 
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0001 
0002 0003 
0004 0005 0006 0007 0008 0009 0010 0011 0012 0013 0014 0015 0016 
0017 0018 0019 0020 0021 0022 0023 0024 0025 0026 0027 
0028 
0029 0030 0031 0032 0033 0034 
0035 0036 0037 0038 0039 0040 
0041 0042 0043 0044 
C C C 
SUBROUTINE PR INKIWR,IRIG) 
********** IN QUESTA ROUTINE SI FANNO TUTTE LE STAMPE ********** 
REAL*8 EL1,ELEM INTEGER*2 Hl,H2 
COMMON ELK 10), ENK 10) , I CAN ( 10) , I NT ( 10) COMMON EL EMI 50), EN(50),FWT(50)»XLAMÍ50),AA(50) COMMON C0UNT(4096),SPSMt4096)»DER(4096) COMMON ISTAR, IEND,INDEX»JMAX,FMED10 COMMON AREA(50)»ERR(50),FWHM(50) 
COMMON L S ( 5 0 ) , C E N T R ( 5 0 ) , L D ( 5 0 ) , P M 0 L ( 5 0 ) 
COMMON D E C A Y « 1 0 ) » V A L A ( 1 0 ) . P E S O { 1 0 ) 
COMMON T D E C l , T I R R , T C O N , A L F A , Β ETA,FLUX,WEIGHT 
COMMON/ET1/N I R R , I O ( 5 ) , M O ( 5 ) , Α Ν Ο Μ Ε ( 5 ) »ASAMPL(3) 
C0MMUN/ET2 /PPM,AT0MI ,PERC,AKEV,CPM,AREA0 ,UGM,LARG,H1 ,H2 ,J1 
C0MM0N/ET3/ENERG( 5 0 ) 
C O M M O N / E T 7 / C l , C 2 , J D O U B . K K K , Ï N D 2 
C O M M O N / E T 9 / E L 2 D ( 5 0 ) , V C D ( 5 0 ) , P 1 D ( 5 0 ) , C C D ( 5 0 ) , V 1 D ( 5 0 ) , C L 1 D ( 5 0 ) , I P I C D 
J J J = J 1 J = J 1 I F 1 I R I G ­ 5 3 ) 2 0 , 2 1 , 2 1 21 WRITE ( 6 , 9 0 6 ) IRIG=0 
WRITE ( 6 , 9 0 2 ) WRITE ( 6 , 9 0 0 ) W R I T E ( 6 , 9 0 1 ) WRITE ( 6 , 9 0 0 ) WRITE ( 6 , 9 0 2 ) I R I G = I R Î G + 5 
20 GO T0( 1,2,3,4, 
on 
5,6,7,8,9,10),IWR 
CONTINUE WRITE (6,1008) WRITE (6,1009) WRITE (6,1012) WRITE (6,1011) GO TO 100 
CONTINUE WRITE (6,1008) WRITE (6,1009) WRITE (6,1010) WRITE (6,1011) GO TO 100 
I R I G = 0 WRITE ( 6 , 9 0 2 ) WRITE ( 6 , 9 0 0 ) WRITE ( 6 , 9 0 1 ) 
N I R R , T I R R , ( I O ( K ) , Κ = 1 , 5 ) . F L U X 
T C 0 N , ( M 0 ( K ) , K = 1 , 5 ) , TDECl 
( A S A M P L ( K ) , K = 1 , 3 ) , ( A N C M E ( Κ ) , Κ = 1 , 5 ) 
ΝΙ RR,Τ ΙRR ,(ΙΟ(Κ),Κ = 1,5) »FLUX TC0N,(M0(K),K=1,5),TDECl (ASAMPL(Κ),K = l,3),WEIGHT,ALFΑ,BETA,(ΑΝΟΜΕ(Κ),Κ=1, 5) 
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0045 WRITE (6,900) 0046 WRITE (6,902) t 0047 IRIG=IRIG+5 0048 GO TO 100 C 0049 4 CONTINUE 0050 WRITE (6,900) 0051 WRITE (6,904) ELEM(J),EN(J) 0052 IRIG=IRIG+2 0053 GO TO 100 C 0354 5 CONTINUE 0355 WRITE (6,900) 0056 WRITE (6,905) ELEM(J ) ,PPM,AA(J),EN(J ) ,ATOMI 0057 IRIG=lRIG+2 0058 GO TO 100 C 0059 6 CONTINUE 0060 WRITE(6,900) 
0061 W R I T E ( 6 , 9 0 9 ) E L E M l J J J ) , P P M , Ρ E R C , A A ( J J J ) , E N ( J J J ) , E N E R G ( J M A X - 1 ) , H 1 , L 
1ARG,CPM, ENERG(JMAX- l ) ,ENERG( JMAX) »ATOMI 0062 IRIG=IRIG+2 0063 GO TO 100 r 
0064 '" 7 CONTINUE . 0065 WRITE(6,900) 0066 WRITE(6,910) ELEMÍJJJ),ΡΡΜ,ΡERC,AA(JJJ),EN(JJJ),ENERG(JMAX),Hl,LAR S 1G,CPM,ENERG(JMAX-1),ENER G(JMAX)»ATOMI 0067 IRIG=IRIG+2 ' 0068 GO TO 100 
r· 
0069 " 8 CONTINUE 
0070 WRITE(6,900) 0071 IRIG=IRIG+2 0072 GO TO 100 C 0073 9 CONTINUE 0074 WRITE (6,900) 0075 WRITE (6,903) ELFM(J),PPM,PERC,AA(J),EN(J),AKEV,HI,LARG,CPM,AREAO, 1UGM,ATOMI 0076 IRIG=IPIG+2 0077 GO TO 100 r 
007 8 " 10 C INT I NUE 
0079 WRITE (6,900) 
0080 WRITE (6,907) ELEM(J),PPM,PERC,AA(J),EN(J),AKEV,H1,LARG,CPM,AREAO, 1UGM,ATOMI 0081 IRÎG=ÏRIG+2 C C 03E2 900 FORMAT (IH , 'ï',10X,·I·,11X, «I·,9X,·I I',11X,» I »,9X,«I ',9X,·I·,10X Ι,'Ι' ,ΙΙΧ,Ί' , 11X,« Ι',ΙΙΧ,Ί» ,11X, 'I ») 0083 901 FORMAT (IH , 'I ELEM I P.P.M. I ERR. 0/0 I I VALORE A I KEV 


















K T ) I 2T/CC 2 FORMAT 1 — ­ I — 2 ~ 3 FORMAT 1 ' n " ' "* 2 
KEV Í I ' ) ( IH , 
S) I 
' I ­ — ­ · — I—— 
PRINT 
LS WT I C Ρ M 
DATE = 7 3 2 8 2 
I AREA ZÈRO I , UGM 
1 4 / 0 7 / 0 7 
I · A 
I­ —--ï ~— 
S 0 P F 7 I S E 4· FORMAT "ίΚ>Η: f - υΚηΑ Ι 
1 8 X , · I ' 
5 FORMAT 











1 ' I ' , 9 
'6 FORMAT 
7 FORMAT 
1 » , 0 P F 7 
2 I · ,E 
9 FORMAT 
8 
, , 0PF7 
2 X , F 7 . 2 
0 FORMAT 
1 S 0 P F 7 
2 X , F 7 . 2 
FORMAT 
1 5 , 5 X , · 
9 FORMAT 
1A « , 5 1 
0 FORMAT 
1 Y = ' 
1 FORMAT 
2 FORMAT 
I ' , 1 P E 9 . 3 , · I « » 0 P F 6 . 2 , ' ι ι - , 
I ' , 2 1 4 , ' I S 1 P E 9 . 3 , » I » , £ 9 . 3 , * 
, ' I ' , A 3 , 
I ' , F 7 . 2 , 
î ' ) , ' Ι » , A 3 r • Ι ' , Ι Ι Χ , Κ . . . . , » I ' , A 8 , · I ( S 1 P E 9 . 3 , · ) I » , 9 X , ' I Ι ' , Ε , 1 OX, S ' , 11 X , ' î S 11 Χ , ' I S 11X, VI ' t l ΡΕ 9 
I OUT SCALE Ι * , 9 Χ , Ί Ι ' , Ι Ι Χ , Ί » , F 7 . 2 , » Ι 
Ι ' ) 
( I H 
. 2 , » 
9 . 3 , ' 
( I H 
, Ι Ο Χ , 
.( IH 
Χ, · ï ' (1Η1) ('IH 
~> . ι 
9 . 3 , » 
( I H 
c 2 , ' 
, ' ) ' » 
( IH 
. 2 , ' 
, * ) ' , 
( I H FLUSS ( I H . 5,5X,·DECADIMEMTO « , F 1 2 . 3 , · M I N U T I ' / ) 
( IH ' " ­■ · ­■ ­, F7c l { IH (IH 
! _ _ . m I . 
I I ' ­ 1 P E 9 . 3 , · I I S E 9 . 3 , · 
»E 9. 3 . 
o 3 , 
I ' , 0 P F 7 . 2 , 
1 I J U I O ^ A I _ C 1 ­ , "7 Λ » * 1 A » i. 
• î i i X i I I S U X î ' . î ' î i i X ï ' K ) 
1 I ' ) 
1 · , 1 Ρ Ε 9 ο 3 . ' I ' » 0 P F 6 . 2 , · 1*1 ' . 1 Ρ Ε 9 . 3 , · I I ' , 2 1 4 , ' I ' , 1 P E 9 . 3 , » I » , £ 9 . 3 , * I » , E 9 e 3 , · 
I » , 1 P E 9 . 3 , · I S 0 P F 6 . 2 , * I I ' » 1 P E 9 . 3 , » I I ' , 2 I ' ­ ­ " " " " " " ~ 3 , ' I ' ) I » , l P E 9 o 3 , » I ' 
I1 ï S A 8 , 1 ' , F 7 . 2 , I · ) 
» • 1 ' , A 3 , I ' , F 7 . 2 , 
• I «,1P E 9« 
, . Ί S A S , -
I S F 7 . 2 , ' ï S 1 P E 9 . 3 , · I ' , , ' ~ IRRAGGIAMENTO ­ S I 7 , 2 X , F 1 2 . 3 , · 0 ' , 3 X , 1 P E 1 0 . 4 / Î 
' Ι * , 1 Ρ Ε 9 ο 3 , · I ' , » P R I M O ( « , 0 P F 7 . 2 , 1 
, 0 P F 6 . 2 , ' I I ' , 1 P E 9 . 3 , ' I î S 2 I 4 , ' í S 1 P E 9 . 3 , · I» » » S E C O N D I « , 0 P F 7 . 2 , 1 
MISURA 
CAMPIONE 
TEMPO CONTEGGIO ,F8.3, 
MINUTI DATA »,51 
* MINUTI DAT 
, « *X + » , F 8. 3, 3 X, » Ρ R 08 LE MA 
,93X, CAMPIONE 
:X,3A4,5X,'PES0 « ,F12o8,· G-S5A4) 





I N QUtSTC PROGRAMMA CI SONO 
LIEKERIA 
SPETTRI PERFORATI CON CODICE ASCII 
ELEM 
L1AG 
L I G A 
L2CE 
L I C O 
L2C5 









1 1 0 
47 
1 4 1 
60 
1 3 4 
59 
2 0 3 
1 4 0 
86 
1 0 3 




Ï M K ' V I RES(KFV) 
6 5 7 , 8 0 
8 07 o 40 
1 4 5 , 4 0 
1332ο '+0 
e 0 4 c 7 0 
1 0 9 6 . 6 0 
2 7 9 . 1 0 
4 8 6 . 8 0 
1 0 7 6 , 6 0 
6 1 0 . 2 0 
1 6 9 0 . 7 0 
1 1 2 0 . 3 0 
5 1 1 . 0 0 
7 2 4 o 00 
3 c 0 0 0 
3U 100 
2 o 4 0 0 
4c 2 0 0 
3c 0 0 0 
4o 100 
2c 500 
2« 9 0 0 
4c 10 Ü 
3c 1 0 0 
4o 7 0 0 
4c 100 
2c 9 0 0 
3 „ 0 0 0 
DECI .MIN) 
1 . 8 5 0 Γ - 0 6 ■ 
1 . 0 1 OF-·04 
1 . 5 0 2 Γ . - 0 5 
2c 4 9 6 F - - 0 7 
5 e 9 3 0 F - 0 7 
1 . 0 6 0 F - - 0 5 
l c 0 3 5 E - 0 5 
2 . 9 7 0 E - 0 4 
3 . 3 2 0 E - 0 5 
1 . 2 0 1 E - 0 5 
8 . 0 3 0 Ë - 0 . 6 
5 . 6 7 5 E - 0 6 
1 . 9 6 5 E - 0 6 
7 . 3 9 0 E - 0 6 
VALGRE 
6 . 9 1 1 E 
9o 274E 
1 . 7 3 6 É 
2 . 3 9 3 F 
4c 100E 
3 , 9 1 4 F 
1 . 0 1 8 E 
3 c 0 3 0 L 
3 . 9 7 2 F 
3 . 0 0 4 Έ 
2 c 9 7 6c 
2 . 9 2 6 F 
6 c 4 5 8 E 

















1 0 7 o 8 7 0 
40c 0 8 0 
1 4 0 . 1 3 0 
5 8 , 9 00 
1 3 2 . 9 1 0 
5 5 . 8 5 0 
2 0 0 . 6 1 0 
1 3 8 . 9 2 0 
8 5 . 5 0 0 
1 0 1 . 1 0 0 
1 2 1 . 7 6 0 
4 5 . 0 0 0 
6 5 . 3 80 










L I R U 
L 2 S B 
L1SC 
L2SR 






1 3 4 
59 
1 4 0 
1 4 0 
1 0 3 





F N ( K E V ) R E S ( K E V ) 
4 8 9 . 5 0 
1 2 9 6 . 4 0 
1 1 7 3 . 2 0 
3 2 0 . 0 0 
7 9 5 . 0 0 
1 2 9 1 . 5 0 
3 2 8 . 6 0 
1 5 9 5 . 4 0 
4 9 7 . 0 0 
6 0 2 . 6 0 
8 8 9 . 4 0 
5 1 4 . 0 0 
1 1 1 5 . 4 0 
7 5 6 . 6 0 
2 . 9 0 0 
4 . 2 3 0 
4 . 1 0 0 
2 . 6 0 0 
3 . 100 
4 . 2 0 0 
2 . 6 0 0 
4 . 6 0 0 
2 . 9 0 0 
3 . 1 0 0 
3 . 1 0 0 
2 . 9 0 0 
4 . 2 0 0 
3 . 0 0 0 
D E C ( M I N ) 
1 . 0 1 0 E - 0 4 
1 . 0 1 0 F - 0 A 
2 . 4 9 6 E - 0 7 
1 . 7 3 0 E - 0 5 
5 . 9 8 0 E - 0 7 
1 . 0 6 0 E - 0 5 
2 . 8 7 0 E - 0 4 
2 . 8 7 0 E - 0 4 
1 . 2 0 1 E - 0 5 
8 . 0 3 0 Ε - Ό 6 
5 . 6 7 5 E - 0 6 
7 . ¿ 0 0 E - 0 6 
1 . 9 6 5 E - 0 6 
7 . 3 9 0 E - 0 6 
VALORE 
5 . 7 6 1 F 
1 . 1 3 0 E 
2 . 6 1 2 E 
2 . 4 0 6 E 
5 . 6 8 3Έ 
5 . 8 1 2 E 
4 . 7 6 < Έ 
3 . 5 6 1 E 
2 . 0 3 4 Ë 
5 . 9 5 2 E 
2 . 4 2 7 E 
1 . 3 9 5 E 
6 . 8 1 . 8 E , 
















P . M O L . 
4 0 . 0 8 0 
4 0 . 0 8 0 
5 8 . 9 0 0 
5 2 . 0 0 0 
1 3 2 . ° 1 0 
5 5 . 8 5 0 
1 3 8 . 9 2 0 
1 3 8 . 9 2 0 
1 0 1 . 1 0 0 
1 2 1 . 7 6 0 
4 5 . 0 0 0 
8 7 . 6 3 0 
6 5 . 3 8 0 
9 1 . 2 2 0 
CJ1 

























































6 0 0 c 
1 0 4 . 
2 1 = 
6 10c 61:00c 
2¿ 33o 
1 9 2 4 , 
19 1 4 . 1 6 4 7 „ 
1923c 
1 9 3 7 . 
20 5 7 . 
248 0 . 
144 3 . 
1 2 1 9 . 
1 2 9 5 . 
1 2 6 2 . 
1 1 8 4 . 
1 1 7 7 . 
1 1 7 4 . 
1 0 3 5 . 
1 0 4 9 , 
1 i 5 5 c 
1 1 3 5 , 
1 0 7 8 . 
neo. 1 0 1 5 . 
9 0 2 c 
94 8 . 
8 9 9 . 
8 7 6 . 
9 0 7 . 
8 9 3 , 
9 1 6 . 
9 7 0 . 
7 3 2 . 
7 6 0 . 
fc" Í4 , 
7 7 4 . 
7 7 5 . 
78 ) . 
7 3 9 . 
7 0 5 . 
7 5 4 , 7 3 6 . 
7 9 ' , 
7 4 6 , 
7 3 4c 
7 1 6 c 
70 ; . 
5 8 4 . 
ís-.' l> *> Ζ o 
6 0 1 , 
6 Ü 2 , 
6 0 6 , 
9 . 
4 0 1 4 c 
2 3c 
2 2 a ? . 
7 2 0 3 , 
2 2 6 9 . 
2 0 0 5 . 
1 9 3 2 . 
1 9 1 1 c 
] 9 3 8 . 
2 0 0 3 . 
2 0 7 ? , 
2 7 4 o . 
1 3 7 6c 
1 2 8 9 , 
1 2 8 ] , 
1 2 7 · ' : . 
1 1 4 2 . 
1 1 5 1 c 
1 1 G Í , . 
1 1 2 4 c 
1 0 7 9 . 
1 1 5 7 c 
1 0 8 1 . 
1 1 4 0 c 
1 1 0 0 c 
9 8 2.. 
C'¿C· c 





9 T ' c 
78 7,. 
7 3 2c 
82 ¿ , 
7c.2o 
es' Oc 73 7c 
8 Í ; & C 
68 i c 
699c 
74 3 c 
7J2c 68 7c 
7 2 2 . 
6 7 9 . 
6 7 4 c 
6 1 8 c 63 3 c 
59 i c 
59 2 c 
5 7 7 c 
5 5 C 
_ 2 7 . 
1 \J 'i l . . i O 
3 1 . 
5 4 3 1 , 
8 9 0 2 . 
2 1 1 6 . 
1 9 5 0 . 
1 ; } 4 3 . 
1 3 7 6 . 
l r ' 5 7 c 
2 0 7 9 . 
2 1 3 2 . 
3 4 5 3c 
1 ? 8 7 . 
128 6 , 
131 9 . 
1 3 2 5 . 
1 1 3 9 . 
11 5 8 . 
1 1 9 2 . 
1117c 
1 1 't 6c 
1 1 0 4 . 
10 8 1 . 
11 0 6 . 
1 0 0 0 . 
9 '^  ' 
9 7 6 . 
3 0 1 5 . 
9^0,. 
37-^c 9 5 6 . 
8 39c 
8 7 7 . 
loo: . . 1 2 1 . 
74 i , 
/ J ' c 
773c 




7 3d . 
72 5. 7 í 4c 
7c.O. 
716 . 
Ü 8 2 C 
6£°c 6 0 6 . 
6 7 v . 
5 7 ^ . 
6 2 1 . 
5 5 9 . 
5 4 9 , 
7 2 . 
8 5 3 8 . 
5 0 . 
5 8 8 6 . 
8 5 1 0 . 
2 0 5 9 . 
1 9 0 2 . 
1 8 7 3 . 
i o Q P; 
JL '_* o .-' c 1 9 1 0 . 
2 0 0 3 . 
2178 . 









1 1 1 6 . 
1161c 
10 9 4 . 
1169 . 
1 0 2 7 . 
9 7 1 . 
9 7 5 . 







7 5 8 , 
7 7 0 . 
786 , 
785 . 
7 5 1 , 
765 . 
S°2c 
7 0 0 , 
7 2 3 . 
795 . 
7 05 , 
737 . 
728 . 6 9 1 . 
6 55c 
651c 
3 3 J . 




1 2 0 . 
12 30. 
7 4 . 
5378 . 
5 1 9 9 . 
2 0 1 2 . 
1962 , 
1 8 3 0 . 
1892 . 
1 3 3 1 . 
19 34 . 
2 1 7 4 . 
12206 . 
13 56 . 
1283 . 
1 3 2 5 . 
1 2 3 1 . 
1108 . 
1215 . 




1 0 7 1 . 
1297 . 
1 0 2 1 . 
993., 
9 3 5 . 
9 1 3 . 9 0 5 . 
8 8 0 . 
8 9 6 , 
9 1 8 . 
8 9 8 . 
2 5 4 0 . 
7 6 5 . 
7 6 3 . 
7 6 2 . 
7 4 U . 
7 1 1 . 
7 4 8 . 
7 o a o 
7 5 8 . 
6 9 0 . 
9 8 5 , 
7 0 3 . 
7 5 ' · . 
7 5 6 . 
64¿- , 
6 6 ' · . 
6 6 0 . 
6 4 5 , 
5 4 6 . 
5 6 " . 
5 33c 
58 5 . 
8 9 . 
4 3 9 . 
3 3 . 
5 8 3 2 . 
3 6 2 9 . 
2 1 5 1 . 
1 9 1 0 . 
1 9 0 0 . 
1 8 9 2 . 
1 9 1 5 . 
2 0 9 a . 
2 1 2 5 . 
8 4 9 1 . 
1 3 2 9 . 
1 2 7 4 . 
1 3 0 5 . 
1 1 7 1 . 
1 1 7 4 . 
1 1 6 4 . 
1 1 9 6 . 
1 0 8 8 . 
1 1 9 7 . 
1 0 9 3 . 
1 1 3 0 . 
1 7 3 2 . 
1 0 5 3 . 
9 5 5 . 
9 6 2 . 
9 1 3 . 
9 4 3 . 
6 1 2 . 
9 1 3 . 
9 0 5 , 
9 2 6 , 
5 2 4 1 . 
7 2 6 . 
7 6 8 . 




7 6 4 . 
7 9 5 . 
7 7 2 . 
10 5 0 . 
7 3 3 . 
6 9 3 . 
6 6 5 o 
6 7 7 . 
5 7 7 . 
6 4 0 , 
fcl·}. 
o05c 
63 1 . 57 9 . 
573c 
7 9 . 
2 7 8 . 
1 3 0 . 
5 6 9 2 . 
3 3 9 ' - . 
2 04 6 . 
2 0 0 8 . 
1 8 5 4 . 1 8 0 0 . 
1 9 1 2 . 
2 0 4 4 . 
2 2 3 1 . 
3 4 9 9 . 
1 3 5 7 . 
1 3 0 3 , 
1 3 4 1 „ 
1 1 9 7 . 
1200o 
1 2 1 6 , 
1 1 6 2 , 
1 1 1 7 . 
1 1 3 2 , 
i 0 4 4 , 
1 1 4 9 , 
2 6 6 3 . 
1 0 0 0 . 
1 0 2 7 . 
1 0 1 2 , 
9 8 5 , 
9 3 1 . 
8 9 7 . 
8 2 1 , 
8 9 8 . 
9 6 2 . 
5 0 0 5 . 
797c 
7 7 7 , 
7 8 5 . 
7 4 0 . 
7 4 2 . 
7 5 5 . 
7 6 2 , 
7 2 3 . 
7 0 4 . 
944 c 
7 7 6 . 
6 9 4 . 
7 1 5 . 
6 ¿ 9 . 
6 2 8 . 
6 2 7 . 
5 8 9 , 
6 2 1 . 
5 9 9 . 
5 7 0 . 
589c 
9 5 . 
101c 
1 4 4 . 
5 8 1 4 . 
3 5 1 1 . 
1 9 4 1 . 
1 9 0 7 . 
1 8 0 9 . 
1 9 0 5 . 
1 9 3 3 . 
1 9 1 0 . 
2 2 4 6 . 








1 1 0 2 . 
1116 . 
1 0 9 9 . 
1 0 6 5 . 
2 4 4 0 . 
9 7 2 , 
8 9 8 , 
9 4 4 , 
8 8 9 , 
1040 , 
9 9 3 , 
8 8 7 , 
9 1 2 , 
9 5 2 , 
2 0 7 5 . 
6 9 2 . 
3 1 2 . 
7 7 8 . 
7 7 6 , 
7 3 9 . 
79 3 o 
7 2 9 . 
7 2 4 . 
7 3 4 . 
7 ' ·7 . 
7 8 3 . 
7 3 7 . 
7 0 2 . 
7 0 2 . 
599.. 
60 5 . 
653 . 
58 9 . 
578 . 
5 7 1 . 
543 . 
7 0 . 
. 19 . 








2 0 9 1 , 








1 1 3 6 . 
1128 . 
11/-7. 
1 0 8 1 . 
1 0 9 1 , 
1396 . 
9 9 2 , 
9 0 1 . 
9 1 7 . 
8 9 9 . 
9 6 2 . 
8 3 6 . 
8 8 3 . 
8 9 2 . 
9 9 3 . 9 0 2 . 
7 6 0 . 
8 6 9 c 
775o 
7 3 2 . 
7 5 2 . 
7 9 5 . 
8 1 3 . 
7 0 1 o 
7 0 7 . 
7 2 4 . 
727o 
7 6 4 o 
701o 
6 3 8 . 
6 1 5 , 
6 0 0 . 
5 8 8 . 
5 6 0 . 
5 8 6 , 
5 3 2 . 
5"76o 
5 6 . 
2 2 . 
3 3 0 . 
6 4 2 8 . 
3 2 6 9 . 
1860o 
1 8 3 0 . 
1 8 5 2 . 
1 9 6 3 . 
1 8 5 3 . 
2 0 6 6 . 
2 3 8 2 . 
1 M 3 . 
1 2 8 5 , 
1 2 2 2 . 
1 3 0 5 , 
1 2 3 9 o 
1 1 6 2 . 
1 1 5 4 . 
1 1 2 4 . 
1 1 3 3 . 
1 1 7 9 . 
1 0 6 0 . 
1 1 1 5 . 
1 2 2 3 . 
1 0 1 7 . 
979o 
9 4 4 . 
9 4 5 . 
920o 8 9 4 . 
8 9 4 . 
8 8 5 . 
9 5 4 . 
742o 
7 4 3 . 
8 8 8 . 
7 6 9 . 
7 6 8 . 
7 5 9 , 
7 5 2 . 
7 6 3 . 
7 1 2 , 
7 8 5 . 




6 7 0 . 
6 0 3 . 
6 3 6 . 
5 9 4 . 
5 9 0 „ 
566o 
















































1 0 0 
101 
102 
1 0 3 
104 
105 
1 0 6 
107 
1 0 8 
109 
H O 
1 1 1 
112 
113 
1 1 4 
115 
116 
54 8 . 
5 8 0 . 
5 4 4 . 
5 o 6 . 
5 1 5 . 
5 5 9 . 
5 6 4 . 5 8 5 . 
5 6 1 . 
6 3 6 . 
16 3 9 . 
4 4 4 . 
5 2 8 . 
5 1 5 . 
47 ι . 
4 9 6 . 
3 0 4 . 
49 2 . 
5 2 2 . 
5 2 6 . 
5 1 8 . C "3 * 
1 1 2 1 . 
5 0 3 . 
5 1 ) . 
5 0 6 . 
506 c 
5 0 1 . 
5 0 5 . 
5 7 3 . 
5 5 1 . 
5 2 5 . 
5 2 8 . 
5 0 2 . 
5 1 2 . 
5 5 8 . 
5 1 3 . 
5 6 ¿ . 
6 0 6 . 
5 9 6 . 
4 4 7c 
4 · ; 1 „ 
'¡ 4 / . 
4 5 8 . 
; c r 
. — VC 38 5 . 
*r 2 9 o 
4 2 1 . 
3 9 3 . 
36 1 . 
3 6 4 , 
4 0 6 . 
4 c 0 . 
4 0 0 . 
5 0 8 . 
3 3 4 . 
¿ 1 8 . 
28 3 . 
29 £-o 
3 5 1 . 
5 6 9 . 
5 2 4 . 
6 0 1 . 
6 0 7 o Γ· 3 9 -
5 4 3 . 
56 o . 
6 2 3 . 
55 6 . 
5 9 0 . 
3 8 9 3 . 
4 9 3 „ 
4 7 5 , 
4 8 9 . 
4 7 8 . 
4 7 7 . 
5 4 0 . 
5 1 1 . 
49 C . 
5 3 2 . 
5 7 1 , 
5 2 6 . 
6 7 9 . 
5 2 4 . 
4 9 9 . 
5 5 3 . 
567c 
49 8 . 
5 0 0 . 
5 1 0 . c 5 2 . 
5 2 ' , 
570c 
t o r, 
54 7 . 
5 8 6 . 
5 7 8 . 
6 2 2 . 
58 f-, 
59 8c 
5 2 U 
4 1 4 . 
4 4-'· c 
47?c 
4 2 3 . 
4 1 1 , 
4 1 1 . 
40 6 . 
40 5 . 
3 7 6 . 
30 6 . 
4 1 9 . 
46<% 
¥>-·<■ í 2 6 . 
33 6 . 
32 3 c 
28 r . 
3 1 6 . 
¿6 6c 
5 5 9 . 
5 5 3 . 
5 7 4 . 
5 9 2 . 
5 4 3 . 
5 6 7 , 
5 6 2 . 
5 5 3 . 
6 0 Ó . 
6 1 2 . 
6 2 o 4 . 
4 9 6 . 
5 0 1 . 
4 C 5 . 
- 3 5 . 
5 1 0 . 
5 2 3 . 
4 9 9 . 
5 1 3 . 
5 1 0 . 
4 ° 7 . 
50 3 . 
5 1 1 . 
4 9 3 . 
^■92. 
4 9 1 . 
4 7 6 . 
5 1 4 . 
4 H e 
529c 
5 7 4 . 5 6 8 . 
5 2 9c 
" 7 0 . 
5 6 7 . 
5 6 3 . 
6 81 c 
5 S l c 
5 B i c 
60 2o 
7 0 v . 
- 3 4 c 
4 7 4 . 
.";. 57 c 4 2 ' - . 
6 9 3 . 
4 0 1 . 
4-Í-7. 
4 0 7 . 
3 7 3 . 
3 6 1 . 
4 1 0 . 
400o 
44 2 . 
4 Ο ν . o ;.·> c> 0 
6 5 6 . 
"* p. ~> 
28 4c 
3 2 1 . 
3 7 2 , 
6 1 5 . 
5 2 5 . 
5 8 8 , 
6 3 8 . 
5 6 5 , 
5 6 1 . 
5 9 4 . 
566c 
6 1 9 . 
6 5 5 . 
4 3 2 4 . 
4 9 6 « 
4 6 7 . 
5 1 3 . 
5 0 8 . 
5 22o 
5 0 4 . 
5 1 7 . 
4 8 7 . 
5 5 4 . 
>33, 
5 2 6 . 
5 1 1 . 
3 1 9 . 
5 2 6 , 
5 - 6 . 
5 4 2 , 
5 1 6 . 
4 3 5 . 
5 5 2 . 
5 6 4 . 
6 1 6 . 
5 6 1 . 
5 7 8 . 
5 0 7 . 
5 7 1 . 
5 3 1 . 
^ .33 . 
6 1 9 . 
5 ' J 6 „ 0 2 ^ ο 4 7 9 . 
4 4 6 . 
3 9 7 . 
4 5 7 . 
3 3 7 . 
38 6 . 
3 5 7 . 
3 6 7 , 
4 1 1 . 
3 ^ 2 . 
4 1 0 . 
4 0 5 . 
4 0 0 . 
3 6 0 . 
7 4 3 . 
3 1 9 , 
2 5 5 . 
2 6 3 . 
3 0 0 . 
3 3 o . 
607o 
5 3 1 . 
5 9 1 . 
5 7 9 . 
525c 
5 5 5 . 
5 4 0 . 
6 2 1 . 
5 9 7 . 
6 7 5 . 
1 4 8 3 o 
4 9 6 . 
5 0 3 . 
5 0 7 . 
4 6 0 . 
5 1 1 . 
630« 
5 2 2 . 
5 2 4 . 4 9 9 . 
5 4 1 . 
3 1 4 , 
5 0 0 . 
52 6c 
526o 
5 5 9 . 
5 1 8 . 
5 1 6 . 
5 4 2 , 
5 5 4 . 
5 0 8 , 
5 3 6 . 
5 4 9 . 
5 2 8 . 
5 4 5 . 
5 1 3 . 
5 0 8 . 
5 8 5 . 
5 7 5 . 
6 3 7 . 
1 0 8 1 . 
4 9 7 . 
4 6 8 . 
4 6 1 . 
5 0 8 . 
3 8 6 . 
4 1 3 . 
3 7 8 . 
3 9 8 . 
3 6 9 . 
3 7 0 . 
3 9 2 . 
5 1 6 . 
3 7 0 . 
3 9 ° . 
5 0 5 . 
3 5 0 . 
2 3 4 . 
2 ° 5 . 
30 5 . 
3 3 6 . 
5 9 7 . 
5 5 3 , 
5 6 6 . 
5 8 3 . 
5 3 7 . 
5 4 3 . 
5 9 9 . 
5 5 5 . 
6 0 7 . 
6 5 9 . 
6 2 0 . 
4 7 1 . 
530c 
4 8 0 . 
4 8 7 . 
5 2 1 . 
5 5 4 . 
5 4 8 . 
5 0 0 . 
5 4 1 , 
5 1 3 . 
5 4 0 , 
4 5 4 . 
5 2 5 . 
5 4 8 . 
5 1 5 . 
5 1 7 . 
5 4 1 . 
5 3 3 . 
5 2 7 . 
5 1 1 . 
541« 
5 7 4 . 
5 7 1 . 
5 5 5 . 
5 6 5 , 
5 3 2 . 
5 2 3 , 
6 9 7 , 
5 7 2 . 
9 3 2 , 
4 4 3 . 
45 3 , 
5 0 2 . 
5 1 1 . 
3 9 5 , 
4 2 7 . 
3 8 9 , 
3 7 4 , 
3 Ü 9 „ 
3 7 0 . 3 9 1 . 
6 7 5 . 
4 1 2 , 
3 5 9 , 
3·35« 
3 0 8 . 
3 1 1 , 
2 9 5 , 
2 3 6 , 
4 0 3 . 
6 0 2 . 
too. 6 2 3 . 
5 6 8 . 
5 6 1 . 
572o 
5 7 e . 
5 9 2 . 
6 4 6 . 
6 7 7 . 
¿ 6 8 . 
4 9 7 . 
4 8 9 . 
4 7 3 . 
508« 
4 9 0 . 
5 0 7 , 
4 9 2 . 
532o 
5 2 0 . 
5 1 1 . 
5 5 7 . 
5 1 1 . 
4 8 5 . 
5 1 2 . 
4 9 7 . 
5 0 4 . 
5 0 8 . 
5 1 6 . 
5 5 1 . 
5 9 6 . 
5 4 5 . 
52 0« 
5 5 4 . 
5 4 6 . 
5 3 2 . 
6 2 6 . 
6 0 0 . 
5 5 0 . 
5 8 2 . 
6 6 5 . 
H 8 5 . 
4 6 7 . 
4 6 4 « 
485o 
4 0 2 . 
4 0 3 . 
3 7 7 . 
4 1 6 . 
3 6 0 . 
4 0 7 . 
4 3 1 . 
7 4 8 . 
4 0 8 . 
4 0 2 . 
41 6 . 
3 1 7 . 
2 9 1 . 
3 2 0 . 
3 7 2 . 
4 3 8 . 
5 4 7 . 
5 5 4 . 
6 3 8 , 
5 3 3 . 
5 2 9 . 
5 4 6 . 
5 5 6 . 
5 7 3 . 
599» 
7 6 7 . 
5 3 3 . 
5 3 1 . 
5 3 6 , 
5 3 1 . 
5 0 3 . 
5 0 9 . 
4 6 7 . 
5 2 1 . 
5 1 7 . 
5 5 5 . 
5 4 6 . 
695o 
5 2 3 . 
46 2 . 
4 9 5 . 
5 4 7 . 
528c 
5 1 1 , 
5 0 8 . 
539c 
6 9 4 . 
511« 
5 1 8 . 
4 9 8 . 
5 4 0 . 
5 5 2 . 
5 4 4 . 
5 5 4 . 
6 1 8 . 
5 5 9 . 
5 3 1 . 
4 5 1 . 
í . i . O , 
4 6 3 . 
3 9 7 . 
t l 6 . 
4 0 0 . 
3 9 5 . 
3 7 4 . 
3 9 9 . 
3 6 9 . 
3 9 2 . 
682« 
3 6 1 . 
4 1 8 . 
3 3 2 . 
346c 
2 B 6 . 
3 0 1 . 
3 3 5 „ 
4< t9 . 
571o 
5 5 9 . 
5 ° 0 o 
574o 
5 2 4 . 
5 2 3 . 
5 6 4 . 
6 1 1 . 
6 0 5 o 
798« 
4 ° 6 o 
4 9 1 „ 
5 7 1 . 
4 0 5 . 
4 9 7 . 
4 7 8 , 
5 2 0 . 
5 4 8 . 
5 3 1 « 
5 0 1 . 
4 7 3 . 
9 7 6 , 
4 9 9 . 
5 3 3 . 
4 9 7 . 
5 1 1 . 
5 5 6 . 
560c 
4 8 7 . 
536o 
7 0 4 . 
538o 
5 5 8 . 
5 2 2 . 
5 5 7 . 
5 7 8 , 
5 8 4 , 
5 3 0 . 
5 8 % 
6 0 2 , 
4 8 ° . 
4 2 2 . 
4 1 3 . 
4 9 2 . 
4 3 1 . 
388« 
3 9 2 . 
391o 
3 6 5 . 
3 7 1 , 
3 9 1 . 
4 1 4 . 
5 1 9 . 
4 0 2 . 
3 8 5 . 
3 3 8 . 
3 0 9 o 
3 1 7 , 
292o 
3 3 8 . 
4 9 2 . 
5 7 3 . 
5 5 8 . 
5 5 3 . 
5 3 9 „ 
552» 
5 3 3 . 
5 5 5 . 
5 7 6 . 
5 8 9 . 
9 1 6 . 
4 6 5 . 
5 3 8 . 
5 6 6 . 
5 0 4 . 
4 9 0 . 
5 1 0 . 
4 5 s . 5 2 1 . 482o 517. 499« 
1368o 
5 1 3 . 
4 7 6 . 
4 9 3 . 
4 9 9 . 
4 0 3 . 
5 0 7 . 
4 9 2 . 
521« 
5 9 0 . 
575o 
5 5 3 . 
5 3 6 . 
5 4 0 . 
5 8 4 . 
5 7 6 . 
582o 
5 8 4 . 
5 8 1 . 
4 6 6 . 
4 5 4 . 
4 5 0 . 
4 1 7 , 
3 8 7 . 
4 3 9 , 
3 8 2 . 
414o 
3 8 5 . 
3 6 0 . 
3 8 3 . 
4 0 3 . 
4 9 5 . 
3 5 9 . 
4 8 5 . 
3 6 0 . 
3 1 5 . 
2 9 0 . 
3 0 8 . 
3 2 7 . 
6 0 2 . 
Oí 
CO 
1 1 7 
1 1 8 
1 1 9 
1 2 0 
1 2 1 
1 2 2 
1 2 3 
1 2 4 
1 2 5 
1 2 6 
1 2 7 
1 2 8 
1 2 9 
1 3 0 
1 3 1 
1 3 2 
1 3 3 
1 3 4 
1 3 5 
1 3 6 
1 3 7 
1 3 8 
1 3 9 
1 4 0 
1 4 1 
1 4 2 
1 4 3 
1 4 4 
1 4 5 
1 4 6 
1 4 7 
1 4 8 
1 4 9 
1 5 0 
1 5 1 
1 5 2 
1 5 3 
1 5 4 
1 5 5 
1 5 6 
1 5 7 
1 5 8 
1 5 9 
1 6 0 
1 6 1 
1 6 2 
1 6 3 
1 6 4 
1 6 5 
1 6 6 
1 6 7 
1 6 8 
1 6 9 
1 7 0 
1 7 1 
1 7 2 
1 7 3 
1 7 4 
1 7 5 
1 7 6 
1 7 7 
9 2 0 . 
1 7 5 . 
i 11. 
1 3 5 . 
14 1 . 
j . 2 1 . 
1 2 0 . 
9 -7 . 
1 0 9 . 
6 9 . 
9 7 . 
Ι Ο Ι , 
8 3 ο 
1 5 9 . 
1 2 6 . 
1 7 2 . 
14 0 5 . 
4 2 . 
2 9 . 
2 5 . 
2 6 . 
3 4 . 
2 9 . 
•i 2 ο 
2.C.5. 
3 2 . 
2 3 . 
1 9 . 
2 4 . 
2 1 . 
1 7 . 
1 7 . 
2 2 . 
1 4 ο 
1 6 . 
1 9 . 
2 9 . 
9 . 
1 6 ο 
1 4 . 
1 6 . 
1 0 . 
1 1 . 
1 6 . 
7 , 
1 3 . 
1 2 . 
1 8 « 
6 . 
1 2 . 
1 3 . 
ε. 1 3 . 
9 . 
1 1 . 
1 3 . 
1 6 . 
1 3 . 
7 . 
1 0 . 
1 0 . 
1 8 8 2 c 
1 6 2 . 
1 7 2 , 
12 8 . 
1 0 1 . 
1 1 8 . 
1 1 8 , 
7 9 . 
1 0 5 . 
9 4 . 
1 0 1 . 
9 6 . 
1 0 1 . 
1 4 9 , 
1 1 7 . 
I C O . 
3 1 9 4 . 
3 0 . 
2 7 , 
3 0 . 
3 3 . 
3 1 . 
3 1 . 
3 6 . 
6 2 . 
2 2 . 
2 5 . 
2 5 . 
2 3 . 
1 5 « 
2 0 . 
2 0 . 
2 1 . 
1 7 . 
2 0 , 
1 7 . 
2 4 . 
1 8 . 
Ι έ , 
1 1 . 
1 0 . 
9 . 
1 3 . 
1 9 . 
1 5 . 
1 1 . 
1 3 . 
1 2 . 
7 . 
1 0 . 
1 5 , 
9 . 
2 0 . 
1 5 . 




1 3 . 
9 . 
6 . 
< ^ 4 5 1 . 
1 7 7 . 
1 5 3 c 
1 1 7 . 
I H . 
1 0 3 , 
1 2 1 . 
8 8 . 
95c 
1 0 3 . 
I l . . 
9 3 . 
1 1 6 . 
1 0 7 . 
152c-
U , 2 . 
4 9 5 1 . 
3 ? . 
2 4 . 
3 3 . 
2 3 . 
2 9 . 
2 7 . 
'·;■ Î' o 
5 1 . 
3 6 . 
2 5o 
2 2 o 
2 4 . 
1 3 . 
1 3 . 
1 5 . 
2 0 . 
3 8 . 
2 4 . 
1 1 . 
1 5 . 
1 3 . 
1 3 . 
1 9 . 
1 9 . 
1 3 . 
1 3 . 
1 6 , 
8 . 
7« 
1 5 . 
1 7 . 
1 2 . 
5 . 
9 . 
1 0 . 
1 4 . 
1 6 . 
1 4 . 
1 2 . 
S . 
1 8 . 
1 4 o 
6 , 
8 . 
6 7 2 2 . 
1 6 9 . 
1 6 0 . 
1 4 8 o 
1 4 1 . 
1 0 2 . 
9 3 c 
8 5 . 
1 0 7 . 
1 0 6 . 
I V I . 
9 1 . 
1 1 3 . 
1 1 4 . 
1 2 2 . 
1 8 7 . 
5 2 3 4 . 
3 2 . 
3 5 . 
2 7 . 
2 8 . 
3 0 c 
2 4 . 
5 1 o 
4 0 , 
2 1 . 
2 8 o 
2 8 . 
2 6 . 
1 6 . 
1 4 . 
2 1 , 
1 9 . 
1 5 , 
1 6 . 
1 5 . 
1 3 . 
1 4 . 
1 4 . 
1 6 . 
1 9 . 
1 2 . 
15« 
1 3 . 
1 4 . 
1 4 . 
1 4 . 
1 4 . 
12« 
1 3 . 
1 6 . 
1 4 . 
1 3 . 
1 2 . 
1 0 . 
3 . 
1 1 « 
9 „ 
1 4 c 
R . 
1 0 . 
5 8 1 9 . 
1 4 2 . 
1 4 4 c 
1 4 3 . 
1 3 7 . 
I O S . 
1 1 0 . 
l O O o 
1 0 0 . 
3 2 c 
1 8 0 . 
1 0 1 . 
1 0 4 . 
1 2 7 . 
1 3 6 o 
2 0 4 . 
2 8 8 3 c 
3 3 . 
2 7 . 
2 9 . 
2 ^ . 
3 1 . 
2 9 . 
6 8 c 
3 2 . 
2 6 . 
3 0 . 
2 2 . 
1 3 . 
1 9 . 
1 7 . 
1 4 . 
2 0 . 
2 0 o 
1 5 . 
1 5 . 
9 . 
1 6 . 
1 7 . 
1 1 . 
1 4 c 
1 1 . 
1 9 , 
1 2 . 
1 3 . 
1 0 . 
1 7 . 
1 8 , 
7 . 
1 2 . 
1 4 c 
9 . 
2 2 . 
1 0 . 
1 1 . 
7 . 
1 3 . 
1 1 « 
1 1 . 
6 . 
1 9 . 
2 6 4 9 , 
1 7 0 . 
1 5 4 . 
1 2 8 « 
1 0 1 . 
1 2 1 , 
9 0 « 
1 0 1 « 
8 1 . 
9 5 « 
1 7 7 o 
8 3 . 
1 2 3 . 
1 1 7 . 
1 4 0 . 
1 ° 8 . 
8 5 0 . 
4 7 . 
2 3 « 
3 9 . 
2 9 . 
3 3 , 
3 1 . 
8 8 . 
2 5 . 
2 8 . 
2 5 . 
2 3 . 
2 4 . 
1 7 . 
1 7 . 
2 0 « 
1 7 . 
1 8 . 
1 4 . 
1 8 . 
I l « 
1 5 . 
1 1 . 
1 0 . 
1 6 . 
1 3 . 
2 0 . 
8 . 
1 2 . 
1 3 . 
1 4 . 
1 3 . 
1 0 . 
1 5 o 
7 . 
7 . 
1 3 o 
1 2 . 
9o 
10o 
1 2 . 
I l » 
1 2 . 
1 1 . 
1 3 . 
6 7 1 . 
1 7 7 . 
1 3 4 . 
1 2 7 . 
1 3 4 o 
9 4 o 
I l i o 
1 1 2 . 
1 0 6 . 
1 0 1 . 
1 6 3 . 
1 0 2 . 
1 1 0 . 
1 1 3 . 
1 3 0 . 
2 4 8 . 
2 0 3 . 
2 7 . 
3 0 . 
1 9 . 
3 6 . 
3 7 . 
3 7 . 
2 2 1 . 
3 5 . 
1 8 . 
1 7 o 
2 9 o 
2 6 . 
2 4 o 
15o 
1 6 . 
2 2 . 
2 5 . 
1 8 o 
1 5 . 
1 1 . 
1 2 . 
1 4 . 
1 2 . 
1 9 . 
9 . 
2 0 . 
7 . 
1 5 . 
1 1 . 
1 6 . 
1 6 « 
1 7 . 
1 0 . 
7 . 
1 5 . 
1 3 . 
9 . 
1 7 . 
4 . 
7 . 
1 2 . 
1 5 . 
8 . 
1 1 . 
2 5 5 . 
1 6 7 . 
1 3 4 . 
1 3 5 . 
9 3 . 
8 2 . 
1 0 9 . 
9 3 . 
9 2 . 
8 7 . 
1 1 1 . 
1 1 3 . 
1 2 4 . 
1 1 2 . 
1 5 3 . 
2 7 3 o 
6 6 . 
2 4 . 
3 2 . 
3 2 o 
2 7 o 
3 5 o 
4 6 . 
4 1 6 . 
2 4 . 
2 8 . 
2 6 . 
2 2 . 
2 7 . 
1 3 . 
1 5 . 
I l » 
1 4 . 
2 4 . 
1 9 o 
2 4 . 
1 6 . 
1 2 . 
1 6 . 
1 2 . 
1 5 . 
1 3 . 
1 5 , 
1 2 . 
1 0 . 
8 o 
1 7 « 
1 3 o 
1 4 . 
1 1 . 
1 0 . 
9 . 
1 3 . 
6 . 
1 2 . 
7 . 
1 1 . 
1 3 . 
1 7 . 
4 . 
9« 
2 1 0 . 
1 4 7 . 
1 2 9 . 
1 2 7 « 
1 1 3 . 
1 0 7 . 
1 0 9 . 
R 8 . 
9 1 o 
8 7 o 
°7. 8 5 . 
1 4 3 . 
1 0 6 . 
1 6 6 . 
4 0 1 , 
3 5 . 
3 0 o 
2 2 o 
3 1 . 
3 0 . 
2 7 o 
3 5 . 
5 5 7 . 
2 1 . 
2 2 . 
3 7 . 
2 2 , 
2 7 . 
1 8 . 
1 7 o 
1 8 . 
9 . 
1 5 . 
1 3 o 
2 7 o 
1 3 . 
1 5 . 
9 . 
1 0 . 
1 6 . 
1 4 . 
1 9 . 
1 7 , 
1 9 . 
1 8 . 
9 . 
7o 
1 5 . 
4 . 
1 1 . 
1 1 . 
1 4 . 
1 0 . 
1 1 . 
1 1 . 




1 0 . 
1 6 8 . 
1 3 7 . 
1 6 8 . 
1 1 4 . 
1 0 1 . 
1 1 0 . 
9 5 . 
1 0 8 . 
8 8 . 
1 0 0 . 
9 7 o 
P 0 „ 
1 5 2 . 
1 0 4 . 
1 7 0 . 
6 7 3 . 
4 9 o 
3 1 . 
2 6 . 
2 5 . 
3 4 . 
3 5 . 
3 4 . 
4 3 1 . 
1 9 . 
2 0 . 
1 1 . 
2 6 . 
2 2 . 
1 1 . 
1 8 . 
1 5 . 
1 6 . 
1 7 « 
1 4 . 
3 9 . 
1 6 . 
2 7 . 
1 3 . 
1 2 . 
1 5 . 
1 1 . 
2 2 . 
1 3 . 
1 3 . 
1 0 . 
7 . 
1 5 . 
1 0 . 
9 . 
1 0 . 
4 . 
1 4 . 
1 0 . 
7 . 
1 0 . 
1 1 . 
1 3 . 
1 2 . 
1 0 . 
1 2 . 
Oî 
o 
1 7 8 
1 7 9 
1 8 0 
1 8 1 
1 8 2 
1 8 3 
1 8 4 
1 8 5 
1 8 6 
1 8 7 
1 8 8 
1 6 9 
1 9 0 
1 9 1 
1 9 2 
1 9 3 
1 9 4 
1 9 5 
1 9 6 
1 9 7 
1 9 3 
1 9 9 
2 00 
2 0 1 
2 02 2 03 2 04 
7 . 




1 3 . 
5 . 
1 2 . 
5 . 
7 . 





1 1 . 











1 1 . 
1 0 . 
1 2 . 
8 . 





a. 1 0 . 
3 . 
1 1 . 
1 6 . 
1 0 . 












1 0 . 
i"7 . 
1 2 , 
1 5 , 
^ 1 3 . 
6o v . 7 . 
5 . 
3 . 




1 4 o 











1 1 . 
8 . 
1 4 . 
1 5 o 










1 0 . 
7 . 
1 1 . 










1 2 . 
1 0 . 
7 . 
5 . 
1 2 . 




1 1 . 
3 . 
7 . 
1 0 . 
7 . 
8 . 
1 1 . 
9 . 
1 1 . 
1 0 . 
6o 







1 1 . 
7 . 
1 2 . 
9 . 
3 . 
1 0 . 
9 . 
6 . 




1 4 . 





1 1 , 
9 . 








1 8 . 
1 5 . 





1 1 . 




1 2 . 
1 0 . 
4 . 
5« 
1 2 . 
4 . 





1 1 . 
8 . 
5 . 
1 0 . 
1 0 , 
3 . 
8 . 
1 0 . 
1 2 . 
7 . 
1 0 . 
9 . 
9 . 
1 0 . 
1 2 . 
1 3 . 
5 . 
7 . 
1 1 . 











1 1 . 
1 6 . 
1 2 . 
P . 
°, °. 1 0 . 
9 . 




1 0 . 
6 . 
1 0 . 















1 1 . 









1 0 . 
1 2 . 
6 . 
7 . 











I R k A G G I A N E N T C ­ 7 7 7 3 
MISURA ­ TEMPO CONTEGGI 
CAMPIONE - CALI C 1 0 0 
H 0 2 ÜüJ 
10 c 000 
M I N U T I 
'•1IÍKJTI 
0 A TA 
DATA 
197 3 









FLUSSO ' -«o^OOE 12 
DECADIMENTO 6 0 1 . 5 0 , 0 0 0 M I N U T I 
PROBLEMA ACQUA 0 1 MA 3 E 




'. t ' 
6 
7 




C C I 
C02 
EU* 
1 2 2 . 5 0 
2 4 5 , 0 0 
3 4 ^ . ^ 0 
6 6 1 , 62 
1 1 7 3 . 2 0 
1 3 3 2 , 4 - 0 
1 4 0 8 , 0 0 
leUCûOûCOO 
loOOOOCOOO 
I . 0 0 0 0 0 0 0 0 
1.OOOÛOwOO 
1 . 0 0 0 0 0 0 0 0 
3 cCOOOOOOO 
loOOOOCOOO 
1 2 3 . 12 
2 4 7 . 3 3 
3 4 6 . 4 2 
6 o 3 . 05 
1 1 7 4 . 2 3 
132 3 . 4 7 
1 4 0 9 . 0 4 
2 . 7 2 8 E 
5 , 0 1 7 F 
1 . 2 1 5 Γ 
1 . 4 7 1 E 
2 . 2 1 1 E 
1 . 9 4 2 E 








2 . 7 4 5 E 
5 . 0 4 9E 
1 . 2 2 3 E 
1 . 4 9 3 t 
2 . 2 4 4 E 
1 . 9 7 I E 








6 . 5 1 4 E 
3 o 5 4 2 E 
1 . 4 6 2 E 
2 . 8 2 6t ' 
1 . 8 8 0 E 
2 . 1 4 1 t 








5 . 4 0 Ü F 
1 . 5 9 0 E 
2 . 7 1 0 F 
5 . 3 0 0 E 
9 . 1 0 0 E 8 . 1 3 0 F 








l e 206E 
2 . 2 2 7 F 
5 , 3 Q 5 E 
5 , 3 3 3 F 
2 . 0 6 6 F 
2 , 6 3 3 F 










V A L C R E M E D I O E L L F A T T I C Π H T I VE) 7 P I C C H I 8..38 3E 05 
CALIBRAZICNE Y= 1ο001*Χ + 5-': Ο 
SPETTRO N. CANALI 2048 TCON 8 3 3 . 3 3 3 MINUTI DATA 1973 7 11 17 50 DECAD 6 0 5 9 0 . 0 0 0 MIN 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 13 19 20 21 ¿1 23 2 4 
25 26 27 Z8 29 30 31 32 33 34 35 36 37 33 39 4 0 41 
Λ 2 
43 
- . ■ ' : ' 6 
4 6 
7 





5 0 0 0 0 . 1 2 1 0 . 6 9 7 . 1899 . 188589 . 10E902 . 6 3 9 5 2 . 3 8 3 8 2 . 2 4 1 0 4 . 1 5 1 3 3 . 
915 4 . 5 5 C 1 . 3206 . 1 8 5 1 . 
1 2 8 2 . 
92 3 . 
933ο 
8 7 2 . 
9 0 3 . 
8 2 5 . 
7 7 7 . 
74 0 . 
Γ34« 
6 9 1 . 
7 3 4 . 
64 6 . 
1 1 7 . 
6 2 3 . 
8 7 3 c 
5 5 9 . 
6 2 0 , 
69 4 . 
1 7 6 7 . 
6 56ο 
4 7 3 c 
2 6 2 . 
'->c5 o 
3 1 2 , 
29 0 , 
3 0 8 , 
2 8 2 , 
2 j 2 . 
-, - t. 
24 2 . 
2 2 4 . 
i. i 2,. 
2 5 3 . 
2 6 6 , 
¿ 7 2 . 
2 5 8 3 3 1 0 . 
5 2 2 . 
l i ó . 
¡ 0 7 , 
O Oc 132 30 2 . 
e2 0c 
4 2 3 8 4 . 
1 7 9 0 0 6 . 
1 0 2 6 S 2 . 
6 0 9 9 7 . 
3 6 4 4 3 . 
2 2 9 7 7 . 
1 4 4 9 0 . 
8 / 6 9 . 
5 1 6 5 . 3 0 7 1 . 1 7 3 8 , 1 2 3 1 . 9 9 1 . 1092, 67 5, 87 8. 84 5. 820. 73 1. 7 0 0 . 73 6. 7 1 3 . 673. 65 7. 6 1 2 . 93 0. 619. 
\~tL Ju 
61 °c 
3 8 o 7 . 
51 Π 
' 4 2 . 
31 c . 
3 0 3 . 
25 o , 
30 5 . 
24 S. 
23 7 , 
Ι \ - '· 
2ÎÏ, 
20 0° 23 9, 270. 
32 0. 6 1 ' ' . 102, 
3 3 . 3 2 2 7 4 2 . 7 3 1 . 2 452 4 0 . 168154. 97522. 57429. 345 3 1 . 21949 . 1 3 8 1 3 . 
0 3 9 9 . 
5 0 4 9 . 
2990c 
1 6 9 5 . 
1 1 6 9 . 
9 6 2 . 1 0 3 7 . 
3 9 6 . 
f 3 6 . 
820ο 
7 9 2 . 7 2 1 . 
6 9 4 . 
6 3 1 . 
6 7 6 . 
6 2 3 . 
6 6 7 , 
43':>c 
7 6 9 , 
6 0 5 , 
3 4 8 2 . 
5 2 3, 
486c 
3 8 7 . 
3 3 4 . 
3 1 3 . 
5 O A 
2 7 i o 
10 3c 
2 3 0 . 
2 3 9 . 
-: -. 6 . 
3 0 6 . 
lO j ' c 
374 . 9 Π 3 59. 
765, 265794 . 159286. 9 1 8 0 1 . 546 29 . 3 3 1 4 3 , 2 0 7 7 5 . 1 3 1 1 1 . 9023 . ' r 5 8 > . 2 7 0 0 . 1 5 9 0 . 1149o 
9 5 5 . 
9 4 4 . 
9 0 4 . 
3 6 6 , 
3 0 υ 0 8 0 8 . 
7 2 9 . 
7 3 0 , 
6 94c 
7 0 4 . 
6 3 0 . 
668o 
6 6 1 . 
6 4 6 „ 5 6 5 . 623 . 644 . 1393 . 600. 44 3. 3 78. 3 34 . 3 1 0 . 29 5. 233 , 
?. 6 ''t c 2 33. 
2 4 1 . 2 3 3 . 
2 3,3c 
2 1 6 . 
2 2 3. 
260c 
3 2 2 . 
22 3 i . 
3 9 , 
° ■'·, Ü . 
■ > . - > . 
1 0 4 9 . 86659 . 7 6 2 . 25.32) 3 . 150939 . 8 9 2 0 2 . 5 1 4 2 3 , 3 1 7 0 9 . 2 0 0 0 8 . 1 2 3 8 3 , 7 4 7 6 . 4 5 1 5 , 2607 . 1 5 7 2 . 1130o 
9 4 9 . 
3?5o 
8 36o 
3 0 4 . 
806o 
7 5 7 c 
73 0 . 7 2 5 . 
7 1 6 . 
660o 
6 3 3 . 
6 2 0 . 
6 4 2 . 
6 1 3 . 
6 1 5 . 
6 0 1 . 
6 7 0 . 
5 6 0 . 
5 0 7 . 
4 6 7 . 
3 6 7 . 
3 4 3 . 
3 3 3 . 
2 7 3 . 
260c 
2 6 7 . 
2 < r 3 c 
2 3 3c ¿ 3 0 . 24­4, 2 31c 2 6 9 . 2 4 3 , 
2 44„ 
27 6 . 
3 0 9c 
6.) 5 3 . 
7 ° c 
9 0 . 
2 0 9 9 . 1 8 6 8 1 . 
8 6 1 . 
2 4 0 8 6 0 o 142122o 8 3 1 3 0 . 4 392 8, 30439. 19024. 1 2 1 4 4 . 
7 0 0 9 « 
4 1 9 3 . 
2 4 6 3 . 
1 5 6 2 . 
1 0 6 3 . 
9 3 8 . 
8 7 4 , 
93 0 . 
8 7 7 . 
74 0 . 
7 9 9 . 
8 0 2 . 
7 0 3 . 
6 5 3 . 
6 3 7 . 
6 5 7 . 
6 4 2 . 
6 3 7 . 
6 3 9 . 
6 0 7 . 
6 5 0 . 
6 2 4 . 
5 3 3 . 5 1 4 . 4 5 0 . 3 5 4 . 3 3 0 . 3 0 0 , 293. 2 9 Π 
Ζ ■■■0 c 2 57. 224 . 2 31« 
2 r i . 
21 íc 2 1 1 . 
26-9, 
2 4 c . 2 9 1 . 3 4 4 , 
9 806c 8 8 . 8 0 . 
9 J „ 
' I e : . , 
5 3 7 2 . 
2 5 3 6 c 
8 2 2 . 
2 3 0 3 5 0 . 13410ÓO 7 8 7 0 1 « 
4 6 804c 29105« 1 8 3 8 3 , 1 1 3 1 0 c 
6.6 9 6 . 3 8 6 2 . 2280 . 1 5 0 3 . 
1 0 4 2 . 
9 1 5 . 
6 7 4 . 
919o 
843« 
819o 312o 7 3 4 . 666 . 686. 680 . 64 5 . 
6 8 1 . 5 8 1 . 




- 9 0 . 
4 9 5 . 4 1 5 . 34 9 . 322 . 316. 288. 2 6 4 . 2 8 1 . ?38c 2 ) 7 . 2 3 0 . 2 2 2 . 211o 2 2 3 . 
2 5 9 , 
2 56c 
3 1 9 . 
37 0 , 
5 1 7 7 . c 9 . 
9 0 . 
6 7 . 
7 6 , 
7 9 " 3 c 1 5 2 4 . 6 9 9 . 221069 . 128199 . 
7 4 5 1 0 . 
44 6 0 6 . 2 3 1 2 5 . 1 7 4 3 5 . 1 0 8 V 5 . 6 369. 3806 . 2 2 0 5 , 1 4 7 3 . ¡ 08 7 . 977 . 8 8 9 . 9 2 0 . 8 6 9 . 8 2 4 . 7 6 3 . 7 1 2 . 
6 7 0 . 
6 9 2 . 
6 7 9 , 
6 3 2 , 
6 6 3 . 
6 0 0 , 
64 7 , 
6 4 0 , 
661o 
6 5 4 . 5 2 2 . 
4 0 4 ° 
36 0 , 
3 0 7 , 
3 0 9 , 
2 7 6 , 
3 2 0 , 
2 6 3 , 
26 3 . 
24 7 , 
213« 
21 7 . 
2 4 6 , 
22 9 , 
2 2 0 , 
2 S 9 , 
3 1 7 , 
3 5 4 . 
9 7 5 . 
H . 
9 1 . 
9 7 . 
3 4,. 
51 .43 . 
α 0 4 . 
9 ! 6 . 2 1 0 6 5 1 , 1 2 0 5 1 3 . 7 0 4 7 8 . 
4 2 0 1 3 o 2 6 ° 0 2 . 1 6 7 5 1 , 1 0 1 3 3 „ 6 1 7 ° . 3647« 2 1 1 7 . 1 4 0 5 . 10 6 5 . 9 3 1 . 9 8 1 . 9 1 0 . 8 ° 9 „ 7 3 7 . 
7 ? 6 C 7 3 8 . 
7 3 4 . 
4 * 3 . 
6 6 3 . 
6 3 3 . 
6 6 * . 
6 2 0 . 
5 ° * c 
5 ° 7 o 
6) 6c 
7 3 6 . 
5 2 5 . 
4 ° 4 . 
3 6 3 „ 
3 7 R , 
2 ° 5 . 
2 9 7 . 
3 0 1 « 
2 ° 3 . 
2 3 7 . 
2 6 5 . 
2 7 5 , 
2 2 9 „ 
2 0 5 , 
) .C9. 2 3 7 , 
2 4 9 . 
2 7 5 . 
2 7 0 . 
3 8 0 . 
1 9 2 . 
1 0 2 . c 5 . 9 0 . 8 3 . 
10 
2413o 8 8 2 . 
1 1 3 3 . 
1 9 R H 1 « 
3.3 4 7 6 1 „ 
6 7 5 9 9 o 
40 3 5 4 . 
2 5 1 2 5 . 
15032c 
Q 7 8 7 . 
5 R 0 0 . 
3365o 
1996o 1 3 7 4 . 
1 0 2 4 o 9 4 7 . 
3 8 5 . 
9 3 5 . 
8 8 3 . 
7 7 7 , 
7 7 1 , 
7 4 6 . 
700o 
7 0 9 . 
6 * 7 . 
6 3 3 . 
6 3 0 . 
6 9 0 . 
6 1 4 , 
4 1 1 . *99 „ 
820o 
* 2 3 o 
4 9 4 . 
4 0 8 , 
3 6 9 . 
2 9 1 0 2 6 7 . 
?77o 
2 8 6 . 
2 7 7 . 
2 6 6 . 
2 4 5 „ 
228o 
2 3 8 . 
2 1 3 . 
2 1 5 . 
2 3 7 . 
240« 
3 3 7 . 
4 2 4 . 
9 9 . 
9 0 . 
R 5 . 
8 6 . 




































93 99 100 101 102 103 104 105 10ο 107 103 
109 110 111 112 113 
114 115 
1 1 6 
9 5 . 1 3 2 . 
8 0 . 1 1 4 . 9 5 . 
7 6 . 6 3 . 
6 8 . 
7 8 . 
o 7 . 
8 0 . 
5 7 . 
7 0 . 
6 5 . 
74« 
69« 
6 1 . 
6 7 . 
60o 
5 9 . 
4 6 . 
6 7 . 
5 3 . 5 1 . 5 0 . 
4 8 . 
56« 
4 5 . 
6 1 . 
5 3 . 
6 5 . 
6 6 . 
£ 3 . 
3 5 5 . 
5 3 . 
5 0 . 
4 5 . 
4 2 . 
4 8 . 
4 3 . 
3 5 . 
3 4 . 
2 o . 
2 4 . 
3 2 . 
2 0 . 
34« 
2 4 . 
3 2 . 
2 2 . 
2 6 . 
2 9 . 
41« 27« 23« 22o 2 C 0 . 1 5 . 
15« 
1 1 . 18« 
9 7 . 
10 3 . 
8 8 . 
9 6 . 
1 4 1 . 
8 5 . 
7 6 . 
6 2 . 
7 2 . 
5 8 . 
89c 
6 o . 
5 8 . 
6 2 . 
60c 
5 8 o 
6 Π 
4 ' : . 
7 3 . 
5 0 . 
5 2 , 
5 7 . 
4 8 . 
6 2 . 
6 4 . 
6 3 . 
5 4 . 
5 4 . 
5 4 . 
5 7 . 
5 0 , 
6 7 . 
5 0 . 
2 0 2 . 
4 * . 
5 3 . 
3 4 . 
3 8 . 
3 9 . 
3Gc 
3 7 . 
4 4 . 
3 5 . 
3 5 . 
2 9 . 
3 1 , 
2 7 . 
3 1 , 
3 3 . 
2 2 , 
3 6 . 
3 0 . 
2 1 . 
3 2 . 
3 2 . 
3 8c 
2 6 9 . 
2 0 . 
1 6 . 
1 3 . 
1 3 . 
9 3 . 
101c 
9 5 . 
3 4 . 
2 7 9 . 
7 2 . 
b 9 . 
7 6 . 
7 1 . 
7 0 . 7° . 
7 3 . 
6 9 . 
7öc 
6 4 . 
6 5 . 
8 0o 
6 8 . 
Γ 2 . 
5 7 . 




6 1 . 
5 9 . 
5 8 . 
5 4 . 
-(■8 . 
o l . 
5 7 . 
5 8 . 
5 6 . 
7 9 . 
4 2 . 
4 7 . 
4 0 , 
4 2 . 
3 1 . 
5 2 . 
3 3 . 
3 3 . 
3 7 . 
7 1 ~ · ο 
3 4 . 
3 6 . 
2 1 . 
2 3 . 
2 6 . 
3,8. 
2 2 . 
j ' J e 2 2 . ?? 
i. c. o 2 4-c 
3 6 . 
1 9 2 . 
1 3 . 
2 2 . 
2 8 . 
l o . 
9 5 . 
7 9 . 
1 0 2 . 
9 2 . 
6 1 1 . 
9 0 . 
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